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HOW  DO  YOU  PACK  7  WATTS 
20  MEMORIES  A 

INTO  A  HAN 


IC-2GAT:  7  Watts 
IC-4GAT:  6  Watts 
IC-32AT:  5  Watts 


Rx  138-174MHz;Tx  140-150MHz 

440-45QMHZ 

Rx138-174MHz<440450MHz; 
Tx  140-1 50MHz  440-450MHz 


■        ■   ■ 


A  New  Generation  of  Powerful  Versarife 

Select  a  new  *'G  Series  "  or  dual  band  ICOM  transceiver  and 
enjoy  full  base  station  luxury  in  a  portable  unit  designed  especially 
for  you! 

•  Maximum  Frequency  Coverage.  The  IC-2GAT 
receives  138174MHz,  including  NOAA,  and  transmits 
140-150MHz  to  include  CAP  and  MARS  frequencies. 
The  IC4GAT  operates  440450MHz,  and  the  IC-32AT 
receives  138174MHz  and  operates  140150MHz/ 
440450MHz, 

•  Host  Powerful  Handheld!  The  IC-2GAT  delivers 
seven  watts!  The  IC-4GAT  is  six  watts  and  the 
IC-32AT  is  five  watts!  One  watt  level  selectable  for 
local  QSO  s, 

•  20  Memories.  Store  any  frequency,  Tx  offset  and 

subaudible  tone  in  any  memory.  Total  flexibility! 

•  Programmable  Scanning  of  band  and  memories  plus 
easy  lockout  and  instant  memory  recalL 

o  AdJikmd  Features,  Battery  saver,  call  channel,  all 

subaudible  tones,  multi-function  LCD  readout  and 
DTMF  pad. 

•  Compatible  Accessories.  All  ICOM  IC-2AT/02AT 

series  battery  packs,  headsets  and  speaker  mics  are 
interchangeable. 

e  Optional  UT-40  Beeper  silently  monitors  a  busy 
channel  for  your  calls.  When  the  pre-programmed 
subaudible  tone  is  received,  the  unit  beeps  and  the 
LCD  flashes. 


K-32AT 

2  Meters  and 
440MHz 


IC-2GAT 

2  Meters 


IC4CAT 

440MHz 
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First  in  Communications 


COM  America  Inc.  2380-1 16th  Ave.  N.E,  Betlevue,  WA  96004 

Customer  Service  Hotline  (206)  454-7S19 

3150  Premier  Drive,  Suite  126.  Irving.  TX  75063 

1777  Phoenix  Parkway,  Suie  201,  Atonta  GA  30349 

COM  CANADA,  A  Oviaon  rj  EOM  America,  Inc.,  3071  -  «5  Road.  Unit  9. 

Richmond.  B.C.  V6X  2T4  Canada 
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FOUR  user  selectable  operating  modes  and 
a  90  number  autodialer  make  Private  Patch  V 


the  ONLY  choice! 


SELECT  AN  OPERATING  MODE 
USING  THE  BUILT-IN  KEYBOARD.  .  . 

1.  SIMPLEX  SAMPLING  PATCH 

Private  Patch  V  achieves  a  level  of  sampling  patch  performance 
unobtainable  in  any  other  product.  Crucial  to  performance  is 
the  noise  squelch  filter,  Compare  our  five  pole  filter  to  the 
competition's  two  pole  filter.  Advanced  software  algorithms 
perform  noise  correlation  tests  which  result  in  greater  useable 
range  than  the  competition.  Nine  selectable  VOX  enhancement 
ratios  allow  you  to  vary  performance  from  straight  sampling  to 
highly  VOX  enhanced,  (sampling  rate  decreased  while  the  land 
party  is  speaking).  The  mobile  is  in  full  control  and  can  break- 
in  at  any  time, 

2.  SIMPLEX  VOX  PATCH 

VOX  mode  offers  superb  simplex  operation  with  any  radio, 
including  synthesized  and  relay  switched  models.  VOX  mode 
has  other  advantages  too.  1*  A  linear  amplifier  can  be  used  to 
extend  straight  simplex  range.  2,  You  can  operate  through  any 
remotely  located  repeater  to  greatly  extend  range.  3.  If  desired 
you  can  connect  Private  Patch  V  to  the  MIC  and  speaker  jack 
of  your  radio.  NO  INTERNAL  CONNECTIONS  ARE  REQUIRED. 
Control  is  maintained  automatically  with  built-in  dial  tone 
detection,  busy  signal  detection  and  fully  programmable  activity 
and  time  out  timers.  An  optional  electronic  voice  delay  board 
eliminates  first  word  clipping  with  slow  switching  radios. 

3.  DUPLEX  PATCH 

Select  duplex  mode  when  connecting  Private  Patch  V  to  your 

existing  repeater  or  duplex  base  station.  Many  features  including 
semi-duplex  privacy  mode  are  user  programmable.  The  mobile 
is  in  full  control  at  all  times, 

4.  REPEATER  CONTROLLER 

Private  Patch  V  will  convert  any  receiver  and  transmitter  into 
an  outstanding  performing  repeater  with  duplex  autopatch. 
Features  such  as  repeater  on/off  code,  hangtime,  activity  timer 
time,  CW  ID  interval  etc.  are  fully  user  programmable.  Private 
Patch  V  is  the  right  choice  for  your  club  system. 


Private  Patch  V  is  a  totally  new  concept  in  automatic 
phone  patches.  A  built-in  keyboard  and  menu  driven 
display  allow  you  to  customize  all  modes,  features, 
and  functions  specifically  to  your  application, 

Private  Patch  V  can  be  a  sampling  patch  today.  A  VOX 
patch  tomorrow.  And  a  repeater  controller  next  year! 

You  may  never  need  another  patch  again. 

COMPARE  THESE  FEATURES. . . 

■  90  phone  number  autodialer 

•  Last  number  redial 

•  Regenerated  tone/pulse  dialing 

•  Toll  restrict:  1st  and  2nd  digit  restrict,  prefix  lockout 
and  digit  counting 

•  1*5  digit  connect/disconnect  code 

•  2-5  digit  secret  toll  override  code 

•  User  programmable  CW  ID 

•  Remote  hook  flash 

•  Auto  disconnect  on  dialtone/busy  signals 

•  Telephone  remote  base 

•  Remote  controlled  relay  (relay  optional) 

•  Lightning  protected 

Call  or  write  today  for  your  FREE  brochure. 


Connect  Systems  Inc. 

23731  Madison  St.         Torrance,  CA  90505 
Phone:(213)373-6803 


AMATEUR  ELECTRONIC  SUPPLY:  MrE*aukee  Wi.  WcM'Hb  OH  Ortando  FL  Oe abater  FL  Lh 
VsgasNV  .  BARRY  ELECTRONIC  SCO  ft  P_  Ne*  Yom  N*  *  ERJCKSON  COMMUNICATIONS 
Chicago  IL  •  HAM  RADIO  OUTLET:  AnahHim  CA  Burling  am*  CA  Oakland  CA  Phoenix  AZ 
San  D«gc  CA,  Van  Nuys  CA,  Atlanta  GA  •  HENRY  RADIO:  Los  Angfllcs  CA  *  INTERNATIONAL 
RADIO  SYSTEMS:  Miami  FL  »  JUNS ELECTRONICS: Culver Cily  CA  ■  MADISON  ELECTRONICS 
SUPPLY:  Houston  TX  •  MIAMI  RADIO  CENTER  CORP,:  Miami  FL  ■  MIKES  ELECTRONICS: 
Ft.  Lauderdale.  FL  ■  NIG  DISTRIBUTING  CORP-  Miami  FL  •  OMNI  ELECTRONICS 
Laredo  TX  *  PACE  ENGINEERING:  Tucson  AZ  •  THE  HAM  STATION:  Evansvnn?  IN  ■  VALLEY 
RADIO  CENTER:  Harirfigen  TX  «  CANADA  — COM  WEST  RADIO  SYSTEMS,  LTDj  Vancouver  BC 

CSt  is  a  registered  trademark  of  Connect  Systems,  Inc 

CIRCLE  12  ON  READER  SERVICE  CARD 


Choice  Selection. 


Now  you  can  have  it  all!  Tate  all  the  qualities  you'w  come  to  depend  on  in 
our  programmable  CTCSS  tone  equipment:  Astonishing  Accuracy  Instant 
Programming,  Unequaled  Reliability;  and  add  full  spectrum  tone  versatility 
multi-tone  capability  without  diodes,  a  reprogrammable  memory.  „ItS  our  new 
harvest  of  CTCSS  tone  equipment 

The  choice  is  yours!  If  standard  CTCSS  ElA  tones  do  not 
suit  your  taste,  select  any1 32  tones  of  your  liking  from  15>0H2to 
255,0Hz,  And  if  you  change  your  mind,  no  problem;  the  mem- 
ory can  be  changed  in  your  shop  with  our  HHP4  programmer, 
or  at  our  factory  for  free,  \bur  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  therefc  no  fussing  with  counters  or  other 
test  equipment 

Call  today  toll-free  and  find  out  more  about  this  fresh  new  flexi- 
bility in  tone  signalling,  and  don  t  forget  to  ask  about  multi-tune 
switching  without  cumbersome  diode  networks  or  binary  switches. 

1ft  all  brought  to  market  by  the  people  who  introduce  the  fresh- 
est ideas  in  tone  signalling,  and  of  course  our  customary  same  day 
shipping  and  one  )«ar  wananty  apply 


TS-32P  CTCSS  EVCODER-DECODER  Based  on  the  time  ptoven 
TS-32,  the  industry  standard  for  over  a  decade.  The  T&32F  gives  you 
the  added  versatility  of  a  custom,  changeable  memory  base.  A  tow  price 
of  $57.95  makes  it  an  even  sweeter  deal. 

SS  32P  ENCODER    Based  on  the  equally  popular 
SS32  encoder.  Available  for  CTCSS,  or  audible  burst 
tones  up  to  6550.0Hz.  Price  is  $28,95. 

SS-32SMP  SUBnMJNlATURE  ENCODER    Our 

smallest  encoder  for  handheld  applications.  Now  you 
can  satisfy  that  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  radio  that  has  precious  little 
space  inside.  At  $27.95,  the  price  is  small  toa 

HHP4  HANDHELD  PROGRAMMER    Fbr 

programming  the  32  memory  locations  in  any  of 

our  new  programmable  products,  including  our 

SU-1000  Ttoo-Tbne  Sequential  decoder.  The 

HHP-1  is  battery  operated  for  field  use,  and 

will  program  ANY  32  tones  from  15.0  to 

6550,0Hz  in  .1Hz.  increments.  Price  is 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  998-3021  •  FAX  (714)  974-3420  •  Entire  ILSJk.  1-800^54^)547 
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Invest  in  the  world's  finest  3  KW  roller  inductor  tuner  with 
dummy  load,  new  peak  reading  Meter  and  more  . . . 

The  MFJ-989C  is  a  compact  3  KW 


rolfer  inductor  tuner  with  a  new  peak 
reading  Cross-Needle  SWR/Wattmeter 
The  roller  inductor  lets  you  get  your 
SWR  down  to  absolute  minimum. 

With  three  continuously  variable 
components  -  two  massive  6  J(V 
capacitors  and  3  high  inductance  roller 
inductor     you  get  precise  control  over 
SWR  and  the  widest  matching  range 
possible  from  1.8 -30  MHz, 

You  get  a  new  lighted  peak  and 
average  reading  Cross- Needle 
SWR/Wattmeter  wrth  a  new  more 
accurate  directional  coupler. 

You  get  a  giant  two  core  balun 
wound  with  teflon  wire  for  balanced 


MFJ-989C 


349 


^Irnes  and  a  6  position  antenna  switch 
with  extra  heavy  switch  contacts. 

You  get  a  50  ohm  300  watt  dummy 
load  for  tuning  your  exciter,  a  tirt 
stand  for  easy  viewing  and  a  3-digrt 
turns  counter  plus  a  spinner  knob  for 
exact  inductance  control. 

Its  compact  103/4x4V2x15  inch 
cabinet  slides  right  into  your  station. 

The  MFJ-989C  is  not  for  everyone. 

However,  It  you  do  make  the 
I  Investment  you'll  get  the  finest  3  KW 
\j tuner  money  can  buy  -  one  that  will 
give  you  a  lifetime  of  use,  one  that 
takes  the  fear  out  of  nigh  power 
operation  and  one  that  lets  you  get 
your  SWR  down  to  absolute  minimum 


MFJ's  Best  VERSA  TUNER  II 


I  he  MFJ-949C  gives  you  more 
MFJ  949C     precise  matches  than  any  tuner  thai 

*1  39®*  uses  two  taPPed  'nducters.  Why? 

Because  you  get  two  continuously 
variable  capacitors  that  give  you  infinitely  more 
positions  than  the  Imrted  number  on  switched  coils. 

This  gives  you  the  precise  control  you  need  to  get 
your  SWR  down  to  a  minimum,  After  all  isn't  that 
why  you  need  a  tuner. 

You  also  gel  a  dual  range  lighted  Cross-Needle 
SWR/Wattmeter,  6-posrtion  antenna  switch,  50  ohm 
300  watt  dummy  load,  balun  for  balanced  lines  ana 
continuous  1.8-30  MHz  coverage  -  all  in  a  compact 
10x3x7  inch  cabinet  that  fits  right  into  your  station. 

With  MFJ's  bast  300  watt  tuner  you  get  an  MFJ 
tuner  that  has  earned  a  reputation  for  being  able  to 
match  just  about  anything  -  on  that  is  highly 
perfected  and  has  years  of  proven  reliability. 

MFJ's  smallest  VERSA  TUNER 

MFJ901B 

$59*5 

The  MFJ 
9Q1B  Is  our 
smallest  -  5x2x6 

inches  --  and  most  arTorflawe)  zoo  wan  pep  versa 
tuner     when  both  your  space  and  your  budget  is 
limited.  Matches  dipoles,  veesf  random  wires, 
verticals,  mobile  whips,  beams,  balanced  and  coax 
lines  continuously  1.8-30  MHz.  Excellent  for 
matching  solid  state  rigs  to  linears.  Efficient 
airwound  inductor  4:1  balun  for  balanced  lines. 

144/220  MHz  VHF  TUNERS 

MFJ  920 

»49« 

MFJ921 

*69« 

HURT*  newest  VHF 

loners  cover  both  2  Meters  and  the  new  novice 

220  MHz  bands.  They  handle  300  watts  PEP  and 
match  a  wide  range  ol  impedances  for  coax  fed 
antennas.  MFJ-921  has  SWR/Wattmeter. 


MFJ's  Fastest  Selling  TUNER 


#7Jtft**  "••:•• 


UDUIl    Ul  j  frtii 


tar,  \m 


The  MFJ  94 1G  is  MFJ's  fastest  selling 
MFJ  941 D  300  W  PEP  antenna  tunerl  Why? 
SQQ95  Because  rl  has  more  features  thai 

™  tuners  costing  much  more  and  it 

matches  everything  continuously  from  1.8-30  MHz, 

It  matches  dipoles.  veesT  verticals,  mobile  whips, 
random  wires,  balanced  and  coax  lines. 

SWR/Wattmeter  reads  forward/reflected  power  in 
30  and  300  watt  ranges.  Antenna  switch  selects  2 
coax  lines,  direct  or  through  tuner,  random  wire/ 
balanced  line  or  tuner  bypass.  Efficient  airwound 
inductor  gives  lower  losses  and  more  watts  out. 
Has  4:1  balun,  1000  V  capacitors,  10x3x7  inches. 

MFJ's  Mobile  TUNER 


MFJ945C 

*7905 


Don't  leave  home  without  this  mobile  tuner!  Have 
an  uninterrupted  trip  as  the  MFJ-945C  extends  your 
antenna  bandwidth  and  eliminates  the  need  to  stop, 
go  outside  and  readjust  your  mobile  whip. 

You  can  operate  anywhere  in  a  band  and  get  low 
SWR,  You'll  get  maximum  power  out  of  your  solid 
state  or  tube  rig  and  it'll  run  cooler  and  last  longer, 

Smai  8x2x6  inches  uses  little  room.  SWR/ 
Wattmeter  and  convenient  placement  of  controls 
mike  tuning  fast  and  easy  while  in  motion.  300 
watts  PEP  output,  efficient  airwound  inductor,  1000 
volt  capacitors.  Mobile  mount.  MFJ  20,  $3.00. 

2  KW  COAX     *?J™ 
SWITCHES      $19 

MFJ-17D2,  S  19.95.  ^positions. 
60  dB  isolation  at  450  MHz 
Less  than  .2  dB  loss. 
SWR  below  1:1.2. 

MFJ  1701,  $29 .95. 
6-positions.  Unused 
positions  grounded. 
For  desk  or  wail  mount 


*29i§    MFJ  1701 


MFJ's  15  KW  VERSA 


For  a  row  extra  dollars,  the  MFJ- 
MFJ-962C     962C  Jets  you  use  your  barefoot  rig 

*1  99**no*  an(*  nave  lne  c^pscify  *°  3dd  a 
1500  watt  PEP  linear  am  pi  iter  later. 

Two  eontinuoush/  variable  6  KV  capacitors  give 
you  precise  control  for  getting  your  SWR  down  to  a 
minimum.  And  lots  of  Inductance  gives  you  the 
widest  matching  range  possible. 

You  can  read  both  peak  and  average  power  with 
the  lighted  2 -color  Cross  Needle  SWR/Wattmeter.  A 
new  directional  coupler  gives  you  more  accurate 
readings  over  a  wider  frequency  range. 

Has  6-posrtion  ceramic  antenna  switch  and  a 
teflon  wound  two-core  balun  with  ceramic  teedthru 
insulators  for  balanced  lines.  1 03/4x4V*x1 4  7/8  in. 

MFJ's  Random  Wire  TUNER 

MFJ  16010 
53995 

You  can  operate 
al  bands  anywhere 
with  any  transceiver 
when  you  let  the 
MFJ -16010  turn  any 
random  wire  into  a  transmitting  antenna.  Great  for 
apartment,  motel,  camping  operation.  Tunes  1.8-30 
MHz.  Handles  200  watts.  Ultra  compact  2x3x4  in 

MFJ  artificial  RF  ground 

*7995    MFJ  931 

You  can 

create  an 
artificial  RF 

ground  and 

eliminate 

RF  'bites", 

feedback,  TVI  and  RFl  when  you  let  the  MFJ  931 

resonate  a  random  length  of  wire  and  turn  it  into  a 

tuned  counterpoise.  The  MFJ-931  also  lets  you 

electrically  place  a  far  away  RF  ground  directly  at 

your  rig  -  no  matter  how  far  away  it  is     by  tuning 

out  the  reactance  of  your  ground  connection  wire. 


ORDER  ANY  PRODUCT  FROM  M|l  AND  TRY  IT  -  NO 
OBLIGATION.  IF  NOT  SATISFIED  RETURN  WITHIN  30 
DAYS  FOR  A  NO-HASSLE  REFUND  (less  shipping). 

•  One  year  unconditional  guarantee  •  Add  $5,00 
each  shipping/handling  *  CatJ  or  write  for  free  catalog, 
over  100  products. 


MFJ  ENTERPRISES,  INC, 

Box  494.  Miss.  Stale,  MS  39762 


FOR  YOUR  NEAREST  DEALER  OR  TO  ORDER 

800-647-1800 

Call  601  323-5869  in  Miss,  and  outside 
continental  USA,  Telex  53-4590  MFJ  STKV. 
In  CANADA  call  TEXPRO  416-332-5944. 


Mafl*rC«l 


VtSA* 


MFJ  .  .  .  making  quality  affordable 
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Number  1  on  your  Feedback  card 


Welcome,  Newcomers! 


This  month's  column  is 
devoted  to  a  different  kind  of 
newcomer— the  home-brew- 
er who  has  not  yet  published 
his  or  her  project 

Is  Home-brew  Really  Dead? 

Some  hams  seem  to  think  so— or  at  least 
they  think  that  this  activity  has  shrunk  to  the 
domain  of  a  small  core  of  dedicated  hackers 
and  techno-peasants.  These  hams  poured 
forth  with  ail  the  "logical"  reasons.  They  cit- 
ed, for  example,  the  increased  availability  of 
sophisticated  commercial  equipment,  the 
growing  "Grab-lt-Now"  ethic  in  our  (Ameri- 
can) society,  and  the  influx  of  less  technically- 
oriented  members  into  our  ranks  because  of 
relaxed  licensing  requirements.  Do  we  now 
sound  the  death  knell  for  home-brewing? 

It's  In  The  Cards 

Our  reader  feedback  responses  fly  in  the 
face  of  the  above  reasoning. 

Each  month,  I  read  through  the  slack  of 
monthly  reader  feedback  cards.  (Tnese  are 
found  in  between  the  pages  of  the  magazine.) 
On  these,  we  ask  the  readers  to  rate  the  edito- 
rial content  of  the  issue  on  a  three-level  scale 
of  "Great/'  "OK,"  and  "No  Way."  Below  the 
rating  grid,  we  ask  in  what  areas  they  would 
like  to  see  more,  and  see  less.  The  responses 
ranged  from  DC  to  daylight,  but  one  item 
came  up  through  the  noise  floor  loud  and 
clear:  MORE  SIMPLE  CONSTRUCTION  AR- 
TICLES. 

Recently,  we  began  sending  our  readers, 
along  with  their  subscription  mailings,  a  more 
detailed  satisfaction  survey.  Three  out  of  four 
of  the  returns  echo  the  same  message:  MORE 
SIMPLE  CONSTRUCTION  ARTICLES. 

Many  of  these  are  not  just  polite,  offhand 
requests.  They  are  out-and-out  demands, 
scrawled  in  bright  red  caps  across  the  card. 
It's  clear  to  us  the  readership  clamors  for  the 
nuts-and-bolts  of  this  hobby;  the  simple  tale 
that  teils  how  to  build  a  simple  project;  the 
"this  is  what  I  did  and  how  I  did  it." 

What  To  Do? 

Since  so  many  of  you  want  to  build,  then  a 
goodly  number  of  you  have  already  built  one 
or  more  projects.  Yet  we  receive  relatively  few 
manuscripts  on  light  home-brew  projects  de- 
spite many  lures:  showing  off  your  project  to 
over  100,000  readers,  getting  paid  quite  well 
for  it,  having  a  nice  feather  to  stuff  in  your 
resume  (for  you  are  now  an  "authority"  on  the 
subject),  and  even  enjoying  the  warm,  fuzzy 
feeling  of  carrying  out  an  important  pari  of  our 
mandate  set  forth  by  the  FCCT  that  of  further- 
ing and  disseminating  the  state  of  the  art.  Why 
is  it  that  so  many  of  those  who  design  and 
build  don't  put  their  brainchilds  to  paper? 
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ltTs  true  some  home-brewers  simply  can't 
be  bothered.  Yet  many  I've  talked  to  realfy 
want  to  write,  but  are  convinced  they  can't— 
even  those  who  have  never  tried!  The  next 
section  attempts  to  dispel  common  confi- 
dence-blockers. 

The  Four  Fallacies 

Fallacy  ri:  "I  don't  have  the  talent  to  write." 
Reality;  This  statement  assumes  that  writing 
and  design  and  building  are  fundamentally 
different  skills.  Actually,  they're  very  closely 
related! 

A  home-brewer  usually  systematically  exe- 
cutes an  idea— he  sketches  out  the  project  in 
block  diagram  form,  then  works  out  the  circuit 
details  within  each  block,  then  interfaces  the 
circuit  blocks.  He  first  works  out  the  plan  gen- 
erally, and  then  in  gradually  greater  detail. 

Effective  writing  is  no  different!  You  first 
sketch  out  a  general  three- point  outline,  in 
which  you  include  sub-outline  points  (see  be- 
low}, and  then  you  fill  in  the  details  under  each 
outline  point. 

Introduction 

What  led  to  the  birth  of  this  idea? 
What  are  its  advantages? 

Main  Body  of  Text 

Circuit  theory  and  description 
Parts  List 

Where  to  obtain  parts 
Step-by-step  construction  sequence 
Construction  caveats 

Conclusion 

Summarize  the  project,  highlighting  its 
advantages. 

Fallacy  #2:  "My  project  is  too  simple  or  too 
left-field  for  anyone  to  want  to  bother  with  it." 
Reality:  The  simplest  projects  are  often  the 
best!  Remember,  too,  the  project  the  veteran 
home-brewer  passes  over  is  often  right  op  the 
greenhorn's  alley.  73  strives  to  present  a 
range  of  simple-to-chalEenging  home-brew 
projects. 

The  readers,  too,  always  surprise  us.  Many 
so-called  marginal  projects  became  popular 
beyond  our  wildest  imaginings.  Woe  to  us  in 
Editorial  if  we  ever  stop  surveying  the  reader- 
ship, thinking  we  'really  know"  what  the  read- 
er wants! 

Finally,  our  readers  often  read  through 
something  simple  and  short,  even  if  they  have 
no  immediate  plans  to  build  it.  How  often  have 
you  wanted  to  find  an  article  published  years 
back?  We  run  a  thriving  article  reprint  busi- 
ness here. 

Fallacy  03:  "My  schematics,  parts  placement 
diagrams,  etc.,  are  too  poorly  drawn  to  appear 
in  a  magazine/' 

Reality:  You  may  have  noticed  a  consistency 
in  the  style  of  our  printed  figures— they're  the 


work  of  our  excellent  draftsman.  Bill's  been 
with  73from  the  beginning— there's  not  much 
he  hasn't  seen! 

Fallacy  #4:  "Mo  editor  will  wade  through  my 
awful  grammar  and  spelling." 
Reality:  Often,  it's  not  as  bad  as  you  think, 
Even  if  it  is.  you're  in  good  company— many 
noted  writers,  such  as  Ernest  Hemingway, 
were  terrible  spellers.  Most  had  editors,  like 
you  do — us!  Fortunately,  there  are  many 
checks,  both  on  the  author's  and  editor's  side. 

First,  write  or  call  for,  or  download  from 
CompuServe,  our  Writer's  Guide.1  By  follow- 
ing the  Guide  and  the  outline  above1  we  can 
more  easily  estimate  your  meaning  through 
context.  Be  sure  to  clearly  state  your  objective 
both  in  the  cover  letter  and  in  the  Introduction 
of  the  article.  If  the  idea  is  strong,  we  go  to 
great  lengths  to  show  it  the  light  of  day. 

Second,  more  and  more  authors  have  ac* 
cess  to  microcomputers  with  enough  memory 
to  run  spelling  checker  programs.  We  have 
been  using  WordStar's  sophisticated  spelling 
checker  for  many  months,  and  we  will  be  us- 
ing, by  this  printing,  "Grammatik  III"— a  pro- 
gram that  analyzes  text  for  several  dozen  dif- 
ferent common  grammatical  problems. 

Third,  on  particularly  confusing  points,  we 
call  you  for  on-the-spot  clarification.  (Be  sure 
to  include  a  phone  number  on  your  cover 
letter!) 

Fourth,  when  your  article  is  scheduled  and 
prepared  for  a  given  month,  we  send  you 
copies  of  the  final  edit  for  your  review.  These 
are  called  Author's  Proofs.  Rarely  are  there 
problems  at  this  stage.  Nonetheless,  consci- 
entious authors  read  these  carefully  in  the 
event  that  a  major  fault  or  two  remain. 

Finally,  you  may  want  to  team  up  with  a 
writer.  It  can  be  a  very  effective,  even  syner- 
gistic, relationship.  Some  of  our  authors  do 
this,  with  wonderful  results.  The  article  pay- 
ment split  two  ways  is  often  more  than  offset 
by  the  time  saved  and  the  enjoyment, 

Let's  Hear  From  You 

it  should  be  clear  that  most  writing  problems 
are  imagined,  and  the  real  problems  are  most 
often  very  manageable.  If  doubts  remain,  call 
and  talk  with  us— we're  friendly  and  receptive. 
and  we're  here  for  you.  Ditto  if  you  want  to 
home-brew  and  write,  but  are  not  sure  where 
to  start.  We  have  a  stack  of  letters  from  read* 
ers  looking  for  a  myriad  of  different  designs. 

Remember:  If  you  can  design  or  build  it,  you 
can  effectively  write  about  it— and  everyone 
will  be  the  richer  for  itt  B 

.  .  .deNSlB 


1  The  73  Magazine  Writer's  Guide  is  available 
on  CompuServe's  HamNet,  Library  0,  file'- 
name'73WRIT' 
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Number  2  on  your  Feedback  card 


Never  sa  y  die 

Wayne  Green  W2NSD/1 


Do  We  Fight  Or  Give  Up? 

Amateur  radio  has  what  grow- 
ingly  appears  to  be  a  terminal  ill- 
ness. What  can  we — what  should 
we — do  about  ft?  We  can  try  to 
pretend  there's  no  real  problem- 
ignoring  the  loss  of  new  hams  and 
our  frequencies.  We  can  give  up. 
After  afl,  there  are  plenty  of  other 
interesting  hobbies — right? 

Almost  30%  of  us  have  paid  our 
dues  to  the  ARRL— *  what  more 
could  possibly  be  expected  of  us? 
What  can  one  person  do  that 
would  make  any  difference? 

The  fact  is,  if  you  want  to,  you 
can  have  a  profound  influence — 
and  not  only  toward  saving  ama- 
teur radio.  In  the  process,  you 
might  be  able  to  help  solve  some 
of  America's  growing  problems. 
It's  never  going  to  happen  if  you 
wail  for  someone  else  to  do  it,  Are 
we  hams  a  bunch  of  wimps,  willing 
to  let  our  hobby  die  without  a 
fight? 

Yes,  I  know,  hams  are  wimps 
when  shown  on  TV,  The  ham  on 
ALF  is  a  megawimp,  for  example. 
But  I  haven't  seen  one  single  copy 
of  a  letter  to  the  network,  the  pro- 
ducers or  the  show's  advertisers 


protesting  this  outrageous  defa- 
mation of  our  character.  Are  we 
wimps? 

What  are  our  resources?  Well. 
we  have  about  400,000  reputedly 
alive  and  semi-alive  licensed 
hams.  About  50%  are  even  re- 
motely active.  Now,  if  these 
200,000  of  us  pooled  our  efforts, 
we'd  mow  'em  down.  An  average 
investment  of  $1 00  per  ham  would 
provide  $20,000,000  to  get  some 
clout  in  Congress,  $20  million  to- 
ward re-election  campaigns  buys 
tons  of  clout  in  Washington.  A 
$100  campaign  donation  buys 
about  four  thousand  times  the  at- 
tention of  a  letter. 

Just  flexing  our  political  mus- 
cles isn't  going  to  save  our  hobby. 
At  best  it  can  stave  off  more  fre- 
quency losses  and  give  us  a 
chance  to  start  rebuilding  the  iry 
frastf  ucture  the  League  almost  to- 
tally destroyed  25  years  ago.  This 
was  the  network  of  thousands  of 
school  radio  clubs  that  provided 
us  with  80%  of  our  newcomers— 
our  youngsters.  These  clubs  were 
virtually  wiped  out  in  1963  by  the 
ARRL'S  seff*promoiing  Incentive 
Licensing  proposal, 


PSE-QSL-TNX    VIA   P.0.8-  88  IN   MOSCOW     TX, 


QSL  OF  THE  MONTH 

To  enter  your  QSLt  mail  it  in  an  envelope  to  73 ,  WGE  Center,  70  Rte. 
202  N,(  Peterborough  NH  03458,  Attn:  QSL  of  the  Month.  Winners 
receive  a  one-year  subscription  (or  extension)  to  73.  Entries  not  in 
envelopes  cannot  be  accepted. 
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It's  their  thousands  of  school  ra- 
dio clubs  that  have  fueled  Japans 
ability  to  provide  their  country  with 
the  engineers,  technicians,  and 
scientists  with  which  they've  de- 
stroyed our  consumer  electronic 
industry.  If  you  read  at  all,  you 
know  that  twenty  years  ago  we 
produced  virtually  100%  of  our 
consumer  electronic  equipment. 
Today,  we  make  less  than  5%  of  tL 

Just  Say  No  Toem 

Yes,  I  know  IVe  been  on  you 
about  dieting  and  smoking— and  I 
should  be  on  you  about  alcohol 
too,  I  often  throw  guilt  around 
about  your  lousy  reading  habits. 
Okay,  I'm  a  nag.  But  I'm  nagging 
for  your  benefit— and  for  amateur 
radio.  Other  than  having  you 
thank  me  at  hamfests  for 
having  pushed  you  to  slim  down, 
exercise  (get  out  there  and  walk 
every  day),  stop  your  drug  habits 
(alcohol  and  nicotine— both  of 
which  shorten  your  life,  make 
things  miserable  for  others  and 
waste  money}— I  don't  get  a  lot  of 
benefits. 

Mow,  let's  discuss  drugs,  I  see 
you  slurping  807s  at  hamfests. 
And  don't  think  I  don't  see  you 
trying  to  hide  your  cigarette  as  you 
try  to  sneak  by  the  73  booth  with 
me  gtowenng  at  you. 

There's  a  lot  of  political  excite- 
ment over  our  drug  problems  in 
America,  And  they're  serious,  I 
agree.  But  when  we  kill  30  times 
as  many  Americans  with  booze 
(and  that  mainly  means  beer)  as 
we  do  with  cocaine*  heroin  and 
crack  combined,  let's  put  this  into 
proportion.  Even  worse  is 
nicotine,  that  kills  60  times  as 
many.  Tve  lost  a  lot  of  friends  to 
cigarettes  and  a  few  to  alcohol, 
but  none  personally  to  drugs. 

The  only  results  of  the  war  on 
drugs  so  far  have  been  an  escalat- 
ing cost  to  the  government  and  a 
steadily  dropping  of  drug  prices 
as  ever  more  are  smuggled  in. 

Continued  on  page  8 
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Double  Take ! 


TM-621A/721A 


144/220  and  144/450  MHz 
FM  Dual  Banders 

Once  again,  Kenwood  brings  you 
another  Dual  Bander  First!  The 
TM-621A  is  the  first  144/220  MHz  FM 
Dual  Bander.  The  Kenwood  TM-621A 
andTM-721A  (144/450  MHz)  re- 
defines the  original  Kenwood  "Dual 
Bander"  concept.  The  wide  range  of 
innovative  features  includes  a  dual 
channel  watch  function,  selectable 
full  duplex  operation,  30  memory 
channels,  extended  frequency 
coverage,  large  multi-color  dual 
digital  LCD  displays,  programmable 
scanning,  and  more! 

•  Extended  receiver  range  (138.000- 
173.995  MHz)  on  2  m;  70  cm  coverage 
is  438.000-449,995  MHz;  1-1/4  m  cover- 
age is  215-229.995  MHz  (Specifications 
guaranteed  on  Amateur  bands  only.  Two 
meter  transmit  range  is  144-148  MHz 
Modifiable  for  MARS/CAR  Permits 
required.) 

•  Separate  frequency  display  for 
"main"  and  "sub-hand!1 

•  Call  channel  function.  A  special 
memory  channel  for  each  band  stores 
frequency,  offset,  and  sub-tone  of  your 
favorite  channel.  Simply  press  the  CALL 
key,  and  your  favorite  channel  is  selected! 

Optional  Accessories: 

•  RC-tO  Multi-function  handset/remote 
controller  •  PS-430      .ver  supply  •  TSU-6 
CTCSS  decode  unit  »  SW-100B  Compact 
SWR/power/volt  meter  •  SW-200B  Deluxe 
SWR/power  meter  *  SWT-1  2  m  antenna 
tuner  •  S WT-2  70  cm  antenna  tuner  •  SP-40 
Compact  mobile  speaker  *  SP-50B  Deluxe 


•  30  multi-function  memory  channels. 

14  memory  channels  and  one  call 
channel  for  each  band  store  frequency 
repeater  offset,  CTCSS,  and  reverse. 
Channels  "A"  and  "tf  establish  upper 
and  lower  limits  for  programmable  band 
scan.  Channels  MC"  and  "dn  store  transmit 
and  receive  frequencies  independently 
for  "odd  Splits!1 

•  45  Watts  on  2  m .  35  watts  on  70  cm, 
25  watts  on  1-1/4  m,  Approx.  5  watts 
low  power. 

•  Automatic  Band  Change  (ABC) 
Automatically  changes  between  main 
and  sub-band  when  a  signal  is  present 

•  Dual  watch  function  allows  VHF  and 
UHF  receive  simultaneously. 

•  Programmable  memory  and  band 
scanning,  with  memory  channel 
lock-out  and  priority  watch  function, 

•  Balance  control  and 
separate  squelch 
controls  for  each 
band. 


•  Dual  antenna  ports. 

•  TM-621A  has  auto  offset. 

•  Full  duplex  operation. 

•  CTCSS  encode/decode  selectable 
from  front  panel  or  UP/DWN  keys  on 
microphone.  (Encode  built-in,  optional 
TSU-6  needed  for  decode.) 

•  Each  function  key  has  a  unique  tone 
for  positive  feedback. 

•  Illuminated  front  panel  controls 
and  keys. 

•  16  key  DTMF  mic.  Included. 

■  Handset/remote  control  option 
(RC-10). 

•  Frequency  (dial)  lock. 

•  Supplied  accessories  16-key  DTMF 
hand  mic,  mounting  bracket,  DC  cable. 


Compter  set  wee  manual  ate  available  for  atf  Kenwood 
transceivers  anti  most  accessories  Specifications,  features, 
and  prices  are  st/hted  to  change  wf  nouF  notice  Of  obligation 


TM-T21A  shown  with  optional  RC-10 


mobile  speaker  •  PG-2N  DC  cable  •  PG-3B 
DC  line  noise  filter  •  MC-60A,  MC-80, 
MC-85  Base  station  mics.  •  MA-4000  Dual 
band  2  m/70  cm  mobile  antenna  (mount  not 
supplied}  •  MB-11  Mobile  bracket  •  MC-43S 
UP/DWN  hand  mic.  •  MC-48B  16- key  DTMF 
hand  mic. 


KENWOOD 

KENWOOD  USA  CORPORATION 

2201 E.  Dommguez  St,,  Long  Beach,  CA  90810 
RO.  Box  22745,  Long  Beach,  CA  90801-5745 


Continued  from  psge  6 

The  enormous  profits  involved  as- 
sure that  there  are  an  unlimited 
number  of  potential  criminals.  Any 
"war"  on  drugs  is  un-winabfe. 

Indeed,  my  proposed  solution 
to  America's  drug  problem  would 
be  to  legalize  drugs  and  sell  all  of 
them  through  stale  drug  stores. 
And  that  means  beer  and  cigarettes 
as  well  as  cocaine  and  heroin.  Fur- 
ther, Td  prohibit  all  advertising  of 
these  destructive  products. 

By  controlling  the  sale  through 
state  stores  we'd  take  the  profits 
out  of  the  drug  industry.  This 
would  tend  to  stop  the  present 
pyramid  sales  system  where  ad- 
dicts have  to  entrap  new  users  in 
order  to  pay  for  their  needs. 

Once  you  take  the  profits  out  of 
drugs,  youll  get  crime  out  of  the 
business.  This  could  eliminate 
about  75%  of  today's  crime  for 
starters.  And  without  the  pres- 
sures of  advertising  and  crime  to 
get  more  customers,  our  educa- 
tional programs  to  keep  young- 
sters from  trying  drugs  might  take 
hold. 

The  barrage  of  ads  pushing 
beer  and  cigarettes  glamorizes 
these  destructive  drugs.  Nicotine, 
being  so  viciously  addictive,  and 
our  worst  killer,  has  been  difficult 
to  fight,  But  even  with  the  advertis- 
ing and  government  subsidies 
(which  are  obvious  government 
approval),  tobacco  use  has  been 
dropping. 

Yes,  t  realize  thai  the  above  is 
idealistic  and  that  we  live  in  a 
practical  world  where  idealism 
doesn't  pay  off.  If  I  were  a  crime 
boss  I'd  spend  whatever  it  takes  in 
congress  to  make  sure  that  drugs 
are  not  legalized,  This  cash  pres- 
sure makes  it  difficult  for  us  voters 
to  know  whether  a  legislator  has 
been  bought  or  is  driven  by  other 
convictions.  We  should  remem- 
ber that  money  will  usually  over* 
come  even  the  most  strongly  held 
congressional  convictions. 

Newspapers,  magazines*  ra* 
dk>,  and  TV  will  fight  every  attempi 
to  eliminate  drug  advertising— as 
will  the  bottlers,  tobacco  compa- 
nies, distributors  and  retailers. 
We're  talking  a  lot  of  campaign 
donations,  so  unless  we  get  more 
information  on  who's  paying  off 
whom  in  Congress,  we're  going  to 
keep  killing  hundreds  of  thou- 
sands of  people  a  year  with  alco- 
hol and  nicotine. 

Which  is  why  I  started  by  point* 
ing  out  the  value  of  investing  in 
your  legislators.  Not  even  200,000 
of  us  can  match  the  resources  of 
the  crime  syndicates,  so  we  prob- 
ably can't  do  much  about  solving 


the  stupid  drug  "war."1  But  we 
sure  can  tip  the  balance  when  it 
comes  to  our  tosing  more  ham 
bands — at  least  until  we  can  get 
amateur  radio  growing  again. 

Business  Encroachment 

The  commercial  pressures  for 
our  bands  are  growing  rapidly. 
Communications  is  exploding  and 
not  just  with  fiber  optics— it  also 
means  more  radio  spectrum  will 
be  needed, 

UPS  needs  a  system  of  high 
speed  digital  communications 
that  will  allow  them  to  be  in  con- 
stant touch  with  every  truck  so 
they'll  know  at  any  instant  where 
any  package  is.  This  means  mi- 
crowave satellite  links,  UHF  re- 
peaters, and  frequencies.  More 
and  more  businesses  are  going  to 
demand  the  same  depth  of  ser- 
vice and  a  bunch  of  aging  old 
timers  idling  away  what's  left  of 
their  lives  on  2m  isn't  going  to  stop 
progress  for  long. 

High  Definition  TV,  America's 
last  opportunity  to  get  back  into 
consumer  electronics,  is  going  to 
need  at  least  twice  the  bandwidth 
presently  used.  Do  you  think  our 
present  level  of  ham  activity  at  900 
MHz  is  going  to  keep  HDTV  and 
other  new  services  from  being 
considered  there? 

The  FCC  is  under  strong  pres- 
sure to  open  more  UHF  TV  chan- 
nels to  make  room  for  thousands 
more  one  watt  TV  translators— to 
extend  TV  into  more  small  towns. 
And  wait  until  we  start  with  inter- 
active TV! 

Okay,  Tve  proposed  a  step  to* 
ward  our  holding  our  bands  until 
we  can  get  ham  radio  growing 
again.  But  without  a  practical  plan 
for  growth,  well  be  spinning  our 
wheels.  Unless  we  come  up  with 
something  good— and  quickly — 
we're  dead  ducks. 

Young  Blood  Needed 

The  ARRL  has  suggested  work- 
ing on  getting  more  retired  people 
licensed.  Welt,  that's  great  for  the 
retired— such  an  interest  could 
keep  them  alive  longer  by  giving 
them  something  interesting  to  do 
arid  helping  them  find  new 
friends.  I've  no  complaint  with 
that. 

But  this  isn't  going  to  have  any 
significant  effect  on  our  growth. 
Our  growth  has  been  a  net  1%  for 
the  fast  five  years— and  that's  if 
you  don't  admit  thai  anyone  has 
died.  Even  ten  times  that  growth  is 
too  little.  We  need  twenty  to  fifty 
times  our  present  "growth/1 

I've  mentioned  that  the  number 
of  new  hams  has  been  dwindling. 


The  FCC  figures  show  that 
they've  dropped  by  S4°/o  in  the 
last  four  years!  It's  almost  enough 
to  worry  a  sensitive  person.  We 
need  to  get  youngsters  into  the 
hobby.  We  even  need  to  find  a 
way  to  attract  Black,  Hispanic, 
and  other  minority  youngsters. 
Yes,  t  have  some  suggestions, 

I've  already  written  too  often, 
about  the  need  for  our  ham  dubs 
io  work  with  their  local  schools  to 
get  school  radio  clubs  restarted. 
This  is  happening  in  a  few  areas. 
I'd  love  to  see  some  articles  and 
pictures  from  clubs  who  have 
been  successful  in  this,  I  know 
you're  out  there— you  tell  me 
about  it  at  hamfests— but  until  you 
write  about  it,  it's  a  well-kept 
secret. 

We'd  have  more  of  a  chance  of 
attracting  youngsters  10  amateur 
radio  if  our  educational  system 
hadn't  self-destructed  so  badly. 
Part  of  the  blame  for  this  lies  with 
TV,  part  with  parents,  part  with 
teachers  and  their  unions,  and 
part  with  Dr  Spock  and  his  Jet-the- 
kids-do-what-they-want  philoso- 
phy that  was  fervently  embraced 
by  the  yuppie  generation.  That's  a 
lot  of  problems  to  solve. 

Add  to  those  the  problems  fac* 
ing  lower  income  families — the 
trap  of  welfare— the  fast  track  of 
drug  profits— the  street  gangs 
that  entrap  virtually  every  inner 
city  youngster.  It  we're  ever  going 
to  turn  these  kids  into  engineers, 
we've  got  a  long  row  to  hoe.  We 
have  to  get  the  profits  out  of 
drugs,  offer  something  more  at- 
tractive than  welfare  as  a  way  of 
family  life,  and  replace  street 
gangs  with  something  more  bene- 
ficial to  the  kids— and  to  society. 

That's  a  lot  to  accomplish.  Well, 
we've  got  200,000  active  hams, 
so  we  should  be  able  to  do  a  lot. 
And  we  can,  if  we  want  to.  It  de- 
pends on  what* s  more  important 
to  you. 

It  seemed  to  me  that  we  have 
three  major  problems  with  educa- 
tion. First,  the  present  educational 
system  hasn't  encouraged  teach- 
ers to  make  their  material  exciting 
to  the  students.  I  proposed  to  the 

new  president  of  RPI,  Dr.  Roland 
Schmitt*  and  to  the  dean  of  the 
School  of  Management,  Robert 
Hawkins,  that  Rensselaer  initiate 
a  study  of  teaching  technology  in 
order  to  find  out  what  is  working 
best  in  teaching  productivity  to- 
day. I  was  pleased  that  Dr. 
Schmitt  has  just  announced  the 
formation  of  a  Center  for  Innova- 
tive Undergraduate  Education. 
This  will  be  "devoted  to  improving 
the  quality  and  effectiveness  of 


undergraduate  education  through 
innovative  approaches  in  curricu- 
lum and  course  development,  ex- 
plorations of  the  role  of  technolo- 
gy in  education,  and  partnerships 
that  support  science  and  mathe- 
matics education  in  primary  and 
secondary  schools."  See  Elec- 
tronic Engineering  Times  10/3/88 
p.29  for  the  story. 

I'm  working  through  my  Con- 
gressional Technology  Newsiet- 
terto  put  pressure  on  Congress  to 
consider  my  solution  to  the  drug 
problem,  The  present  dema- 
goguery.  with  threats  to  bring  in 
the  military  and  embargo  prod- 
ucts from  drug  supplier  countries 
isn't  going  to  work.  Our  military  is 
neither  trained  nor  equipped  for 
drug  interdiction.  And  we  don't 
want  to  retrain  and  re-equip  them 
for  this,  since  that  would  leave  us 
without  the  strength  to  discourage 
the  USSR  from  further  adven- 
turism. 

The  welfare  mess?  Of  course 
I've  got  a  good  solution  to  this 
one — but  not  one  that  would  work 
without  solving  the  drug  problem 
too.  Here  I  looked  for  a  similar  situ- 
ation that  another  country  had 
solved  successfully.  There  was  a 
close  parallel  with  Israel  to  where 
millions  of  virtually  destitute  peo- 
ple suddenly  immigrated.  Israel 
put'em  into  kibbutzes  where  they 
were  able  to  work  together  coop- 
eratively They  farmed  and  start- 
ed small  manufacturing  business- 
es—and were  very  successful  at 
it.  Their  system  for  educating  their 
children  made  them  part  of  their 
communities  and  kept  them  from 
forming  gangs.  As  the  kibbutzes 
became  successful  they  spun  off 
entrepreneurs  who  started  their 
own  businesses. 

I  believe  that  we  could  get 
American  businesses  to  buy 
shares  in  New  American  Commu- 
nities that  would  encourage 
welfare  families  to  move  from  the 
inner-^city  ghettos  to  farms.  Sur- 
veys show  that  an  overwhelming 
number  of  welfare  families  really 
want  to  work,  but  the  system  pre- 
vents it.  J  say  it's  time  to  change 
the  system  and  give  these  people 
a  chance  to  succeed.  I  also  be- 
lieve we  should  do  everything  we 
can  to  get  their  kids  interested  in 
setting  up  ham  stations  in  every 
New  American  Community. 

As  part  of  the  holding  action  to 
keep  amateur  radio  from  getting 
gutted  while  we're  rebuilding  our 
infrastructure,  I've  formed  a  Na- 
tional Industry  Advisory  Commit- 
tee (NIAC)  to  work  with  the  FCC 
Commissioners.  Amateur  radio 

Continued  on  page  78 
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Mobile! 


There  are,  or  soon  will  be*  amateur  radio 
operations  from  the  Soviet  space  station 
Mir !  Reliable  Western  European  sources  re- 
port that  a  2  Wan  2  meter  FM  transceiver  has 
been  placed  aboard  Mir,  possibly  during  a 
recent  resupply  mission.  Sources  aiso  indi- 
cate that  the  crew  has  placed  a  1/4 -wavelength 
ground  plane  antenna  on  the  outer  surface  of 
the  space  station.  The  split  frequency  is  not 
yet  known. 

The  Mir  cosmonauts  have  the  callsign 
U1MIR.  Amateur  operations  were  planned  to 
begin  the  first  week  of  November. 

A  meeting  was  to  be  held  in  Moscow  on 
Friday,  28  October,  with  Soviet  authorities,  to 
resolve  schedule  and  frequency  issues  relat- 
ed to  this  activity. 

Reports  indicate  that  U1MIR  will  most  prob- 
ably  be  active  for  the  duration  of  the  stay  of  the 
current  cosmonaut  team  aboard  Mr.  When  a 
relief  crew  replaces  the  current  team  of  cos- 
monauts, a  10  Watt  2  meter  FM  transceiver 
will  likely  be  placed  aboard  Mir  and  the  call- 
sign  of  the  operation  changed  to  U0MIR. 

Observers  feel  that  operations  from  U 1  MIR/ 
UOMIR  will  most  likely  involve  in- 
ternational amateur  radio  con- 
tacts. Watch  AMSAT  news 
service  bulletins  for  late-breaking 
details. 


areas  where  the  220  band  is  most  heavily 
crowded,  but  in  a  part  of  the  nation  where  the 
rapid  growth  on  the  band  is  just  beginning. 

Missile  Restriction 


The  United  States  Army  is  testing  a  new 
missile  guidance  system  in  northern  Ala- 
bama that  will  temporarily  heavily  restrict  am- 
ateur operations  on  the  70  cm  band  in  that 
area.  The  ARS  shares  the  420-450  MHz  band 
with  the  government.  Amateurs  in  Alabama 
are  being  requested  to  observe  quiet  hours  up 
to  five  hours  a  day.  As  a  result,  at  least  three 
voice  repeaters  in  Huntsville  and  Florence  are 
off  the  air.  Packet,  fast-scan  amateur  televi- 
sion, and  amateur  satellite  operations  are 
among  the  other  modes  FOG-M  affects.  The 
hams  are  requested  to  make  the  job  of  the 
Army  easier,  and  avoid  further  restrictions,  by 
staying  off  the  air. 

According  to  David  Black  KB4KCH,  a  TV 
news  reporter  in  Birmingham,  the  system  is  a 
new  Fiberoptic  Guided  Missile  (FOG-M),  now 
under  development  at  the  Redstone  Arsenal 
in  Huntsville,  Testing  of  FOG-M  involves  low- 
power  airborne  sensors.  70  cm  amateur  band 
use  is  only  for  testing  purposes  and  win  not  be 
used  when  the  system  is  actually  deployed. 


November 
March 


Hams  In  Omaha.  Nebraska, 
called  on  amateurs  nationwide 
to  join  with  them  in  the  Save  220 
MHz  Protest  Marches  planned  for 
Sunday,  27  November,  According 
to  John  Gebuhr  WB©CMC.  one  of 
the  march  organizers,  the 
march's  aim  was  to  demonstrate 
the  anger  of  radio  amateurs  over 
the  FCC's  decision  to  reallocate 
220-222  MHz  to  land  mobile  busi- 
ness  interests.  The  Omaha 
demonstration  will  have  taken 
place  in  front  of  the  federal  court 
building,  and  hopefully  in  front  of 
FCC  facilities  in  those  cities  that 
have  them,  especially  in  Washing- 
ton, DC  WB0CMC  noted  that  tele- 
vision news  organizations  are  al- 
ways pressed  to  find  newsworthy 
stories  on  this  particular  week- 
end, which  is  one  of  the  reasons  it 
was  chosen. 

It's  interesting  to  note  that  this 
protest  originated  not  in  one  of  the 


SS  HOME-BREW  IV  S$ 

73  Magazine  again  invites  all  home-brewers  to  turn  their  hot 
solder  into  cold  cash  and  prizes,  and  to  get  their  name  in  print  to 
boot.  All  projects  have  a  chance  to  appear  in  the  magazine,  and 
we  will  handsomely  reward  the  authors  of  the  cr&me  de  ia  cr&me 
of  these. 

Now  for  the  bounty.  Ramsey  Electronics  graciously  contribut- 
ed from  their  line  of  frequency  counters.  First  prize  is  $300,  a 
ten-year  subscription  to  73,  and  a  CT-12S  1,25  GHz  frequency 
counter.  Second  prize  is  $150,  a  two-year  sub,  and  a  CT-90  600 
MHz  frequency  counter.  Third  prize  is  $75,  a  two-year  sub,  and  a 
CT-70  525  MHz  frequency  counter.  All  this  is  in  addition  to  the 
payment  every  author  receives  for  publishing  in  73, 

Contest  Rules 

1 ,  Entries  must  be  received  by  1  April  1989, 

2,  To  enter,  write  an  article  describing  your  best  home-brew 
construction  project  and  submit  it  to  73.  If  youVe  never  written 
for  73,  send  an  SASE  for  a  copy  of  our  Writer's  Guide,  or 
download  it  from  CompuServe  [Hamnel  forum,  Library  §., 
filename  "73WRIT"). 

3,  Here's  the  real  challenge:  The  total  cost  of  your  project  must 
cost  under  $73,  even  if  all  the  parts  were  bought  new.  Be  sure 
to  include  a  detailed  parts  list  with  prices  and  sources. 

4,  Our  technical  staff  will  evaluate  each  project  on  the  basis  of 
originality,  usefulness,  reproducibility,  economy  of  design, 
and  clarity  of  presentation.  The  decision  of  the  judges  is  final. 

5,  All  projects  must  be  original.  That  is,  they  must  not  be  pub- 
lished elsewhere.  There  is  no  limit  to  the  number  of  projects 
you  may  enter, 

$.  All  purchased  articles  become  the  property  of  73  Magazine. 
7.  Mail  your  entries  to: 

73  Magazine 

WGE  Center 

70Rte.202N 

Peterborough,  NH  03458-1 194 

Attn:Home-BrewlV 


The  Army  expects  the  tests  to  last  into  late 
December. 

There  have  been  mixed  reactions  about  this 
from  the  affected  amateur  community.  While 
most  amateurs  in  the  affected  area  say  they 
are  happy  to  cooperate,  some  claim  that  the 
Army  has  plenty  of  its  own  spectrum  in  which 
they  could  perform  FOG-M  experiments. 

International 
News  Snippets 

Canada:  The  Radio  Society  of  Ontario  (RSO) 
has  decided  to  disband.  In  announcing  the 
decision  following  a  special  meeting  on  15 
October,  RSO  officials  noted  that  many  for- 
mer RSO  people  were  responsible  for  the  ere- 
ation  of  Canada's  two  National  Amateur  Radio 
Organizations— CRRL  and  CARF— and  that 
these  two  groups  were  serving  the  needs  of 
Ontario  amateurs  quite  wait.  The  matter  will 
now  be  turned  over  to  the  RSO's  solicitor  (at- 
torney) who  will  handle  the  legal  aspects  of 
disbanding  and  the  distribution  of  the  RSO's 
assets.  These  include  the  Clifford  Marsh  Ama- 
teur of  the  Year  Award,  which  will  be  turned  to 
CARF;  and  the  Keith  Russel  and  Rusty  Brer> 
nan  Field  Day  Awards  which  the  CRRL  admin- 
istration will  now  handle.  CRRL 
will  also  become  sponsor  of  the 
RSO  Ontario  Amateur  Radio  Ser- 
vice Net  (ONTARS). 

Canada:  Jack  Ravenscroft 
VE3SR  passed  away  19  October, 
of  a  brain  tumor. 

You  will  remember  Jack  as  the 
ham  from  Ottawa,  Canada  who 
was  hauled  into  court  by  a  neigh- 
boring  family  because  they 
claimed  VESSR's  operations 
caused  interference  to  their  home 
entertainment  and  consumer 
electronic  gear.  Jack  spent  thou- 
sands of  dollars  and  four  years 
fighting  the  case.  With  the  support 
of  the  ham  community,  Jack  final- 
ly won  an  appeal  that  will  impact 
on  the  lives  of  every  Canadian 
ham  in  a  most  positive  way- 
Communications  Canada  (for- 
merly DOC)  is  now  considering 
mandatory  RFI  immunity  stan- 
dards for  consumer  electronics. 

ironically,  the  court-ordered  RFI 
suppression  on  his  neighbor's 
electronic  gear  was  just  being 
completed  as  Jack  fell  ill  Our  con- 
dolences to  Jack's  family  on  their 
tragic  loss, 

Germany:  The  Radio  Berlin  In- 
ternational (RBI)  OX  Club  pro* 
vides  its  members  with  monthly 
forecasts  for  amateur  and  SWL 
DXers  free  of  charge  on  request. 


73  Amateur  Radio  *  January,  1989    9 


rv 


.pacesetter  in  Amateur  Radio 


y 


Affordable  DX-ing! 


TS-140S 

HF  transceiver  with  general 
coverage  receiver. 

Compact,  easy-to-use,  full  of  oper- 
ating enhancements,  and  feature 
packed*  These  words  describe  the 
newTS-140S  HF  transceiver  Setting 
the  pace  once  again,  Kenwood  intro- 
duces new  innovations  in  the  world 
of  "look-alike"  transceivers! 

•  Covers  all  HF  Amateur  bands  with 
100  W  output.  General  coverage  re- 
ceiver tunes  from  50  kHz  to  35  MHz. 

(Receiver  specifications  guaranteed  from 
500  kHz  to  30  MHz )  Modifiable  for  HF 

MARS  Operation,  (Permit  required). 

•  All  modes  built-in.  LSB,  USBtCW  FM 
and  AM. 

•  Superior  receiver  dynamic  range 

Kenwood  DynaMix™  high  sensitivity 
direct  mixing  system  ensures  true  102 
dB  receiver  dynamic  range. 


•  New  Feature!  Programmable  band 
marker.  Useful  for  staying  within  the 
limits  of  your  ham  license.  For  con- 
testers,  program  in  the  suggested 
frequencies  to  prevent  QRM  to  non- 
participants. 

•  Famous  Kenwood  Interference 
reducing  circuits.  IF  shift,  dual  noise 
blankers,  Rtt  RF  attenuator,  selectable 
AGC,  and  FM  squelch. 


•  M.  CH/VFO  CH  sub-dial.  10  kHz  Step 

tuning  for  quick  QSY  at  VFO  mode,  and 
UP/DOWN  memory  channel  for  easy 
operation, 

•  Selectable  full  (QSK)  or  semi 
break-in  CW. 

•  31  memory  channels.  Store  fre- 
quency mode  and  CW  wide/narrow 
selection.  Split  frequencies  may  be 
stored  in  TO  channels  for  repeater 
operation, 

•  RF  power  output  control. 

•  AMTOR/PACKET  compatible! 
•Built-in  VOX  circuit. 

•  MC-43S  UP/DOWN  mic.  included. 
Optional  Accessories: 

•  AT-130  compact  antenna  tuner  *  AT-250  auto- 
malic  antenna  tuner  •  HS-5/HS-6/HS-7  bead- 
phones  *  IF-232C/IF-10C  computer  interface 

*  MA-5/VP-1  HF  mobile  antenna  {b  bands* 

*  MB-430  mobile  bracket  •  MC-43S  extra 
UP/DOWN  hand  mic  •  MC-55  (8-pin)  goose  neck 
mobtle  mic  ■  MC~60A/MC~8Q/MC-85  disk  mics, 

*  PG-2S  extra  DC  cable  ■  PS-430  power  supply 

•  SP-407SP-50B  mobile  speakers  •  SP-430 
external  speaker  -SW-100A/SW-2O0A/SW-2O00 
SWflipower  meters  •TL-922A  2  kW  PEP  linear 
amplifier  (not  for  CW  QSK)  *  TU-8  CTCSS  tone  untt 

•  YG-455C-1  500  Hi  detuxe  CW  filter.  YK-455C-1 
New  500  Hz  CW  filter, 


TS-680S 


All-mode  multi-bander 

*  6m  (50-54  MHz)  10  W  output  plus  all  HF 
Amateur  bands  (100  W  output). 

•  Extended  6m  receiver  frequency  range  45  MHz 
to  60  MHz,  Specs,  guaranteed  from  50  to  54  MHz, 

•  Same  functions  of  the  TS-140S  except  optional 
VOX  {VOX-4  required  for  VOX  operation) 

*  Preamplifier  for  6  and  10  meter  bar 


Complete  service  manuals,  me  avatluble  ioj  ail  Kerrwr  ■ 
tramceivef$af\ti  most  accessories  Sp*cftarPon&  feary/es 
aixf  prices  are  sud/ecf  ro  chsiyge  wfnoutnotH&QrobltgattQn 

KENWOOD 

KENWOOD  USA.  CORPORATION 

2201 E.  Dommguez  St.,  Long  Beach.  CA  90810 
RO.  Box  22745.  Long  Beach,  CA  90801-5745 


QRX.  . 


The  forecasting  method  conforms  to  that  used 
by  the  WARC-High  Frequency  Broadcasters 
Committee  in  Geneva,  Switzerland.  Member- 
ship application  request  must  include  three 
correct  reception  reports.  For  further  informa- 
tion write  to  Radio  Berlin  International,  DX 
Bulletin.  1 160  Berlin,  GDR 

Great  Britain:  Necessity  is  certainly  the 
mother  of  advancement  in  amateur  radio,  all 
over  the  world.  In  England,  a  recent  postal 
strike  hampered  the  delivery  of  the  Radio  So- 
ciety of  Great  Britain's  (RSGB)  GB2RS  news- 
cast script  to  its  readers.  The  RSGB  relied  on 
other  channels  to  distribute  the  document  to 
its  anchor  people  throughout  the  nation,  They 
FAXed  it  to  some  20  individuals,  and  made  it 
available  to  the  others  via  the  Prestel  data- 
base service  and  packet  radio  links.  The  sys- 
tem worked  flawlessly,  making  the  GB2RS 
newscast  available  to  most  British  hams  de- 
spite the  postal  work  stoppage,  That  job  ac- 
tion was  finally  settled  on  1 2  September. 

Great  Britain:  The  Radio  Amateur  Invalid 
and  Blind  Club  (RAIBC)  announces  the  instal- 
lation of  a  new  telephone  help-line.  The  num- 
ber inside  England  is  (01)  346-5372  and 
the  line  is  open  between  1000-1700  UTC 
each  day  to  take  calls  from  RAIBC  members 
and  supporters,  as  well  as  those  wanting  more 
information  about  this  unique  club.  On  those 
occasions  when  there  is  no  one  to  take  a 
call,  an  answering  machine  will  record  mes- 
sages. 

Israel:  A  reminder  to  those  hams  planning  a 
visit  to  Israel  You  can  apply  for  a  reciprocal 
license  directly  to  the  Ministry  of  Communica- 
tions office  in  Tel  Aviv,  provided  that  your 
home  nation  has  a  reciprocal  operating  agree* 
ment  with  Israel  The  Israel  Amateur  Radio 
Club  (IARC)  offers  help  to  obtain  this  license 
and  mail  if  to  you.  The  IARC  will  also  deliver  it 
to  you  when  you  arrive.  (See  last  month's  M73 
International/'  p.  103,  col.  1.) 

Several  points  to  bear  in  mind:  Repeater 
access  in  Israel  requires  a  91,5  Hz  CTCSS 
encoder,  and  the  country's  main  power  is  sup- 
plied at  230  V  AC/50  Hz. 

For  further  assistance,  write  to  Aaron  Kirsh- 
ner  4X1 ATT  Box  4099  T  Tet  Aviv,  61040,  Israel. 

Japan:  Ham  Fair  88— Japan's  answer  to 
the  Dayton  Hamvention— attracted  57r000 
visitors  to  the  Tokyo  International  Trade  Cen- 
ter this  year 

This  is  up  some  3000  attendees  over  1987, 
making  a  new  record  for  this  event.  Highlights 
included  the  showing  of  the  latest  techniques 
and  equipment  for  the  1.2.  2.4,  and  5.4  GHz 
band  operation,  Seminar  sessions  included  a 
short  course  in  CW  while  various  competi- 
tions, including  a  receiving  contest,  were  also 
part  of  the  festivities.  Visitors  to  Ham  Fair  were 
also  able  to  attend  the  Japan  Amateur  Radio 
Industry  Association's  "JAIA"  Fair  which  fea- 
tured the  latest  commercial  gear. 

Both  exhibitions  shared  the  same  facilities 
this  year. 


Korea:  The  annual  General  Meeting  of  In- 
ternational Amateur  Radio  Union  (IARU)  Re- 
gion Three  took  place  in  Seoul,  Korea  from 
10-14  October  1988. 

Approximately  sixty  representatives  from 
twelve  countries  out  of  the  twenty-four  mem- 
ber societies  o!  Region  Three  attended  The 
main  topic  discussed  was  preparation  for  a 
possible  World  Administrative  Radio  Confer- 
ence as  early  as  1992.  It's  expected  at  that 
conference  that  many  amateur  allocations  will 
come  under  attack  from  other  spectrunvhun- 
gry  users.  They  will  also  discuss  actions  on 
band  plans  for  160  and  30  meters  in  Region 
Three,  beacon  plans,  satellite  operations, 
contests,  and  emergency  operations. 

M A  CC  Attack 

The  Big  MACC  is  again  on  the  attack,  The 

Mid-America  Coordination  Council  (MACC) 
voted  to  accept  Colorado,  the  tenth  state  to 
join  this  group.  In  addition  to  Colorado,  MACC 
oversees  coordination  activities  in  Kansas, 
Missouri,  Illinois,  lowaf  Minnesota,  Nebraska, 
Oklahoma,  South  Dakota,  and  Wisconsin. 
These  states  encompass  an  area  of  721 ,210 
square  miles,  and  contain  almost  16%  of  the 
amateur  radio  population  of  the  nation. 

KC  Coordination 
Dispute  Settled 

A  longstanding  dispute  over  amateur  radio 
repeater  frequency  coordination  in  the 
Kansas  City  area  has  been  laid  to  rest.  Repre- 
sentatives of  the  Missouri  Repeater  Council 
Kansas  Amateur  Repeater  Council,  and  Mo- 
Kan  Council  of  Amateur  Radio  Clubs,  have 
initialed  an  agreement  on  how  the  frequency 
coordinators  for  the  various  parts  of  Missouri 
and  Kansas  should  be  listed  in  the  ARRL  Re- 
peater Directory.  The  organizations  have 
agreed  also  to  exchange  the  information  con- 
tained in  therr  databases.  Paul  Grauer  WGFJR. 
played  a  key  role  in  resolving  the  dispute. 

Full  details  on  the  settlement  will  appear 
soon  in  " Looking  West" 


equipment.  It  is:  RF  Parts,  1320  Grand  Ave., 
San  Marcos,  CA  92069;  (619)  744-0728. 


Atlas 


Herb  Johnson  W6QKI  is  the  founder  and 
chief  designer  of  Atlas  Radio,  Inc.  of 
Oceanside,  California.  He  has  asked  73 
Magazine  to  stress  two  points  about  his  com- 
pany,  which  was  liquidated  in  late  1979. 

1 )  When  Atlas  Radio  was  liquidated,  it  was  not 
soJd  to  any  other  company. 

2)  There  is  currently  only  one  qualified  service 
organization  for  original  genuine  Atlas  Radio 


Big  Thanks 


Glen  Baxter  K1MAN,  net  manager  for  the 
International  Amateur  Radio  Network 
0 ARN)  of  Belgrade  Lakes,  Maine,  gratefully 
thanks,  on  behalf  of  all  the  members  of  the 
IARN,  all  the  manufacturers  and  individuals 
who  donated  equipment  to  help  in  the  Hurri- 
cane Gilbert  and  future  relief  efforts.  The 
Heath  Company  gave  an  IBM-PC  compatible 
computer  to  the  IARN,  complete  with  a  20  MB 
hard  disk  drive;  Advanced  Electronic  Applica- 
tions donated  a  pair  of  PK-232  packet  radio 
terminals;  Hal  Communications  donated  an 
ST-7000  communications  terminal  system; 
and  Dr.  Ernie  Adams  gave  the  group  a  Yaesu 
FT-757GX  transceiver  and  power  supply.  Ear- 
lier, IARN  received  the  donation  of  another 
ST-7000  from  Tetsuju  Yamada  JA1EQZ  who 
is  chairman  of  E-Net  and  IARN  Director  for 
Japan.  As  the  communications  demand  from 
Hurricane  Gilbert  diminishes,  Baxter  says  that 
the  gear  wilJ  be  assembled  to  serve  as  a  full- 
time  IARN  HF  Packet  BBS  on  20  meter,  simi- 
lar to  one  already  in  operation  on  14.1 09  MHz 
by  KB1 PJ/8  in  Cleveland,  Ohio, 

Glenn  reminds  all  amateurs,  especially  con- 
testers,  that  the  14.270-1 4.280  MHz  segment 
is  still  very  active  for  handling  emergency  traf- 
fic. While  no  longer  protected  by  the  FCC 
Mandate  issued  during  Hurricane  Gilbert,  the 
IARN  still  uses  14.276  MHz  to  handle  impor- 
tant medical  emergency,  relief,  and  health/ 
welfare  traffic. 


ITU 


A  ham  will  be  heading  the  United  States 
delegation  to  the  next  major  ITU  confer- 
ence. The  State  Department  announced  that 
C,  Travis  Marshal  W3HPS  has  been  appoint- 
ed as  Chairman  of  the  US  Delegation  to  the 
1989  Plenipotentiary  Conference  of  the  Inter- 
national Telecommunications  Union, 

Marshall,  who  is  a  Senior  Vice  President  of 
Motorola  Incorporated,  will  attend  the  23 
May -29  June  conference  in  Nice,  France, 


Thanks . 


To  all  who  contributed  news  items  to  this 
month's  QRX  column.  They  are;  Westflnk, 
NA&BTNews,  GB2RS,  Radio  Berlin,  N09X, 
AMSAT-NA,  Tselil  Harmomi,  RSGBT  ARRL, 
JARL,  and  CRRL.  Keep  your  news  items  and 
photos  rolling  in!  Address  is;  73  Magazine, 
WGE  Center.  70  Rte.  202N,  Peterborough, 
NH  03458-1194.  Attn:  QRX 
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Number  5  on  your  FftttftMcfc  card 


More  Microwave  Test 
Equipment  for  1 0  GHz 


The  Backfire  Antenna/Boomerang 

by  C.L.  Houghton  WB6IGP 


Microwave  enthusiasts  may 
recall  my  article  in  the 
October  1988  issue  of  73  (pp.  40- 
41).  In  it,  I  describe  how  to  build  a  10 

GHz  detector  mount  to  use  with  fre- 
quency measuring  wavemeters  and 
an  amplifier.  In  this  article,  I  will 
describe  the  backfire  antenna  or 
boomerang,  its  construction  and  op- 
eration, and  the  two  meter  injector. 
Both  devices  use  a  detector  mount — 
either  a  commercial  unit  that  accepts 
a  I N23  type  diode,  or  the  home-brew 
mount  described  in  Part  L 


The  Backfire  Antenna 

Industry  has  used  the  backfire  an- 
tenna for  many  years.  Even  some  of  the  early 
amateur  microwave  pioneers  in  the  1940s 
used  them.  It's  a  simple  concept  and  easy  to 
apply— I've  wondered  why  it  hasn't  surfaced 
earlier  in  some  of  our  amateur  radio  publica- 
tions. 

The  backfire,  or  boomerang,  antenna  is  a 
waveguide-mounted  detector  to  which  a 
source  of  RF  energy  is  directly  inserted  into 
the  1N23  diode,  producing  a  flow  of  current. 
The  RF  comes  from  a  single-stage  2N2222 
transistor  oscillator,  crystal-controlled  at  30 
MHz  (our  IF  frequency)  for  stability.  This  is 
all  you  need,  besides  a  small  horn  antenna  to 
receive  and  to  act  as  the  transmit  antenna  for 
the  boomerang.  You  can  build  the  oscillator 
or  use  an  International  Crystal  oscillator  boanj 
powered  by  a  9  volt  transistor  radio  battery. 
See  Figure  1  and  system  photographs. 


Photo  A.  Some  members  of  the  San  Diego  Microwave  Society  having  a 
little  fun  with  ten- foot  dishes,  Kerry  Banke  N6fZWwith  10  GHz  transceiv- 
er in  hand. 


Photo  B.  Commercial  motmi  with  IN23  type  diode 
now  fitted  with  varactor for  connection  to  a  2-meter 
HT.  Home-brew  mount  works  just  as  well. 
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The  30  MHz  signal  injected  into  the  detec- 
tor diode  mount  by  itself  is  not  productive, 
but  when  it  is  injected  with  microwave  ener- 
gy via  the  horn  antenna,  it  produces  upper 
and  lower  mixer  products  detectable  by  your 
full-duplex  transceiver.  Modulation  isn't 
usually  detectable  unless  it  is  imposed  on  the 
30  MHz  oscillator.  You  will  detect  a  return 
CW  carrier  when  your  antenna  is  pointed  in 
the  direction  of  the  boomerang.  You  will 
detect  modulation  from  the  source  w'hen  even 
when  the  boomerang  is  fairly  distant  from  the 
Gunn  oscillator.  Signals  at  this  point  are  very 
weak  and  are  a  result  of  the  time/path  differ- 
ences. 

With  the  microwave  injection  mixed  with 
the  30  MHz  oscillator,  it  doesn't  matter 
which  microwave  frequency  you  use  to  ob- 
tain a  return  from  the  boomerang.  I  tried  this 
same  operation  at  other  microwave  frequen- 
cies, and  operation  is  just  as  good  as  it  is  on  10 
GHz.  Design  is  not  critical.  Just  use  a  reso- 
nant waveguide  tor  the  frequency  and  inject 
your  IF  frequency  into  the  detector  mount. 

Ed  Munn  K60YJ  has  even  used  a  tin  can 
fitted  with  a  diode  as  part  of  a  polaplexer  for 
boomerang  operation  on  our  3  GHz  band.  Sec 
Figure  2,  When  I  finish  my  5  GHz  Gunn 
oscillator,  I  intend  to  build  another  boomer- 
ang out  of  some  scrap  5  GHz  waveguide,  or 
possibly  a  used  Sardine  can,  just,  for  fun.  If 
you  don't  play,  how  can  you  have  any  ftin 
with  these  microwave  bands? 


IF  System  Required 

The  IF  system  must  operate 
around  30  MHz.  If  your  system  uses 
a  different  imennediate  frequency, 
change  the  crystal  to  match.  Opera- 
tion is  the  same.  There  will  be  some 
problems  if  your  IF  is  high,  say  100 
MHz,  because  of  the  input  matching 
and  loading  of  the  1 N23  crystal. 

If  you  slowly  separate  the  receiver 
and  the  boomerang,  you  will  sec  a 
very  defined  peak,  and  as  you  move 
them  furtherapan  still,  you  will  see  a 
nulL  The  phase  difference  between 
the  30  MHz  signals,  which  can  be 
used  to  measure  distance,  causes  this 
change.  You  can  also  change  the 
frequency  of  your  microwave  transmitter  in 
small  kHz  steps  and  observe  the  null  and  peak 
at  each  frequency.  You  can  measure  distance 
from  this. 

Bore  Sight 

The  boomerang  or  backfire  antenna  shines 
when  used  as  a  target  for  your  antenna.  With 
the  unit  perched  at  some  distance,  you  can 
sight  down  the  axis  of  your  antenna  and  draw 
a  straight  line  between  the  two.  You  can  use  it 
for  antenna  measurements  to  peak  your  sys- 
tem. Be  sure  your  transceiver  is  on  the  fre- 
quency you  wish  to  peak  up,  as  it  does  not 
matter  to  the  boomerang.  As  you  increase  the 


Photo  C  Boomerang  bottom  view  showing  30  MHz 
oscillator  (International  Crystal)  mounted  in  small 
1MB  box. 


distance,  you  obtain  a  weaker  signal 
and  a  much  more  defined  antenna 
pattern.  If  the  boomerang  is  moved 
about  the  from  of  your  antenna,  you 
will  be  able  to  detect  the  main  lobe 
and  the  focus  of  the  electrical  axis. 
Moving  around  the  sides,  we  would 
expect  to  see  some  side  lobes,  but 
the  null  and  peak  previously  men- 
tioned makes  these  measurements 
very  difficult. 

Just  for  fun,  one  day  members  of 
the  San  Diego  Microwave  Group 
gathered  around  several  large  dish 
antennas  located  in  the  backyard  of 
Kerry,  one  of  the  members.  We 
speculated  on  the  pattern  we  would 
obtain  if  we  tried  a  new  frequency,  DC  or 
sound,  instead  of  electronics.  We  moved  our 
heads  into  prime  focus  and  whispered  tooth- 
er  members  about  a  hundred  feet  away.  Not 
bad.  The  gain  of  the  ten-foot  dish  at  audio 
frequency  was  very  good,  in  fact.  Stepping 
into  the  main  lobe  quite  a  distance  away  from 
the  dish,  you  were  soon  pelted  by  very  loud. 
focused  sound— -full duplex!  You  could  whis- 
per so  low  that  a  person 
standing  three  feet  away 
could  not  hear  you,  yet  the 
person  at  the  feedpoint  of  the 
dish  was  copying  solid  and 
very  loud.  Now  if  we  took  the 
boomerang  with  a  1  kHz  au- 
dio oscillator  and .  . .  ? 

When  you  know  the  dis- 
tance your  system  will  work 
at  with  a  very  narrow  antenna 
beamwidth,  try  setting  your 
microwave  dish  in  a  new 
spot,  and  then  aim  it  at  the 
boomerang  with  the  30  MHz 
oscillator  turned  off  When 
you  think  you  are  on  target, 
turn  on  the  boomerang  and  recheck  for  maxi- 
mum signal  and  antenna  orientation.  This 
way  you  will  become  more  familiar  with  the 
aiming  characteristics  of  your  antenna.  I 
thought  I  was  pretty  good  until  I  tried  it,  but  I 
had  to  do  some  re-evaluating.  It  is  like  learn- 
ing how  to  hold  a  camera  steady  when  trig- 
gering the  shutter.  By  dry-running  the  anten- 
na, you  improve  your  accuracy  in  pointing 


Photo  D.  Rear  view  of  Boomerang  showing  back  construction  used  on 
home-brew  detector  mount. 


your  system  and  make  more  contacts.  One  to 
two  degrees  beamwidth  is  not  much  to  play 
with* 

Use  a  map  to  point  your  dish  antenna  on 
distant  points.  Don't  get  one  from  your  local 
service  station;  instead,  obtain  a  quality  sur- 
vey map.  US  Geological  Survey  quadrangles 
describe  in  detail  the  topographic  areas  of 
interest  from  small  to  large.  You  11  also  need 
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Figure  L  Schematic  of  oscillator  that  produces  the  RF  that  drives  the  IN23  diode  in  the 
wave- guide  mounted  detector. 


a  good  compass.  For  aiming  your  antenna. 
Sears  has  several  levels  that  will  give  you  an 
indication  of  mount  positioning  and  inclina- 
tion. I  found  a  General  bubble  bull's-eye  lev- 
el ,  the  size  of  a  quarter,  at  our  local  hardware 
store  for  S2.39.  It  has  45  degree  markings 
and  is  quite  sensitive.  It  proved  useful  in 
adjusting  antenna  orientation. 

The  other  advantage  of  the  boomerang  is 
that  it  will  tell  you  quickly  when  your  trans- 
mining  Gunn  oscillator  is  putting  out  mi- 
crowave energy.  It  does  not  care  what  fre- 
quency you  are  on,  It  will  return  a  CW  signal, 
which  tells  you  that  your  receiver  is  operating 
and  gives  a  quick  reference  for  system  evalu- 
ation. 


the  SRD  diode  would  be  a  commer- 
cial unit,  as  I  am  not  crazy  about 
threading  the  tip  of  a  somewhat  ex- 
pensive diode.  You  might  want  to 
construct  the  second  version  {with 
the  brass  tubing  on  top)  with  the 
BNC  connector.  Either  mount  will 
work  well,  and  each  has  advantages 
over  the  over*  One  offers  ease  of 
construction,  while  the  other  re- 
quires more  soldering  expertise. 
Details  on  both  mounts  were  de- 
scribed in  Part  I  of  this  article.  See 
Photo  B,  a  surplus  mount  with  3  dB 
pad,  and  Photo  C,  my  second  ver- 
sion with  a  BNC  connector, 
Ed  Munn  K60YJ,  a  member  of 
our  San  Diego  Microwave  Group,  provided 
the  diode  I  used.  It  worked  quite  well.  We 
knew  it  was  a  varactor  with  a  reverse  break- 
down of  42  volts  at  10  micro  amps  and  a 
junction  capacity  of  2. 31  pFat6votts(i  MHz 
test  frequency)  and  the  same  case  style  as  a 
1N23.  The  closest  commercial  diode  that  1 
find  Listed  is  the  Microwave  Associates  MA- 
4464 ID  Step  Recovery  Varactor.  I'm  cur- 
rently trying  to  find  one  of 
these  devices  to  test  in  the 
mount.  Check  your  local  sur- 
plus dealers  and  put  that  old 
scrounging  effort  to  work. 
See  Photo  B,  varactor 
mount, 

I  will  make  available  high 
power  Gunn  diodes,  case 
style  118  with  silver  plated 
brass  rivets,  for  modifying 
Sol  fan  type  cavities  operat- 
ing on  10  GHz.  These 
devices  have  power  outputs 
from  50  to  approximately 
100  mW  (+15  to  +20  dB) 
for  $5  eachT  postpaid  conti- 
nental US.  Some  select  higher  power  devices 
for  6  GHz,  10  GHz,  and  18  GHz.  Output 
power  varies  from  cavity  to  cavity  and  post 
mounting  arrangements,  but  all  devices  are 
tested  prior  to  shipping  for  RF,  I  would  be 
happy  to  answer  any  questions  regarding  this 
or  any  other  microwave  related  project. 
Please  contact  mc  at  6345  Badger  Lake.  San 
Diego,  CA  92119,"" 
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Figure  2.  A  tin  confined  with  a  diode  as  part  of  a 
polapfexer  for  boomerang  operation  on  the  ama- 
teur 3  GHz  band- 


Two-Meter  Injector 

The  2-meter  injector  is  a  detector  mount 
that  uses  a  varactor  or  step-recovery  diode  as 
the  driven  clement.  We  have  used  an  input 
pad  to  limit  the  RF  drive  from  our  two-meter 
HT  which,  on  low  power,  puts  out  200  mW. 
Pad  values  were  10  dB  to  limit  the  drive  to 
about  10  mW,  and  3  dB  for  100  mW  of  drive 
to  the  SRD  diode.  Sec  Figure  3,  The  diode  is 
rated  at  1  watt  dissipation.  The  pad  also 
serves  as  a  DC  return  for  the  SRD  diode  in  the 
detector  mount.  The  best  mount  possible  for 
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Figure  3.  Diagram  for  the  2  -meter  injector  system. 
It  loads  a  step-recovery  diode  (in  the  detector 
mount),  which  generates  many  harmonics.  The 
70th  harmonic  of  146  MHz  is  10. 220  GHz. 
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Number  6  on  your 


Super  Simple  Attenuator 


A  construction  project  for  many  uses 


by  W.C.  Cloninger,  Jr.  K30F 


V 


-c 


> 


•TEE" 


■SNIFFER' 


ATTENUATOR 


FREO   CTR 


10 

HF  RIG 


10  MHt 
TIME  iASE 


Figure  L  The  attenuator  balancing  two  10  MHz 
signals  into  an  HF  receiver. 
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Figure  2.  Tube  dimensions  for  the  attenuator. 
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Figure  3.  BNC  connector  attachment  details* 
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Figure  4,  The  final  assembly  of  the  attenuator. 
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Figure  5.  Two-tube  attenuator  system. 
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Here  is  a  simple,  adjustable,  and  easy  to 
build  attcntuator,  which  has  a  variety 
of  uses.  It  uses  a  simple  capacitive  coupling 
with  an  attempt  at  a  reasonable  impedance 
match.  It  is  a  simple  one  evening  project 
using  easy  to  obtain  materials. 

Some  Practical  Uses 

Before  getting  involved  in  the  construction 
of  the  attenuator.  Look  at  several  of  its  uses. 
The  constructor  can  think  of  additional  uses 
to  fit  his  own  needs. 

I  first  constructed  the  attenuator  for  "rab- 
bit hunting"  (DFing  2  meter  hidden  transmit- 
ters). It  is  a  little  difficult  to  get  a  beam 
heading  when  the  S-meter  on  the  rig  is  at  full 
scale  all  the  time.  The  attenuator  provides 
the  answer  for  adjusting  the  received  signal 
for  a  less  than  full  scale  reading.  With  the 
attenuator  I  could  determine  the  peak  or  null 
depending  on  the 


type  of  antenna  1  was 
using.  The  attenuator 
is  an  absolute  must 
for  reducing  any 
strong  or  weak  sig- 
nals when  close  to  a 
transmitter. 

hi  addition  to  the 
original  use.  1  found 
that  it  has  been  just 
the  item  I  needed  to  ^^^^— ^— ^^— 
use  with  test  equip- 
ment. Figure  1  shows  how  1  used  it  to  "bal- 
ance" two  10  MHz  signals  into  my  HF 
receiver  to  zero  beat  my  frequency  count- 
er. (Him:  If  considering  to  purchase  a 
frequency  counter,  give  strong  considera- 
tion to  the  one  with  a  10  MHz  time  base 
thai  can  easily  zero  beat  with  WWV  on  10 
MHz.  It  is  easily  worth  a  few  dollars  more  to 
be  able  to  check  and  adjust  the  counter  time 
base  by  hand.) 

Other  routine  uses  are  to  limit  input  to  my 
frequency  counter  and  my  FM  deviation 
meter.  1  use  a  ' 'gimmick*1  in  my  dummy 
load  to  pick  up  RF  and  causing  the  level  to 
be  significant  at  high  power  levels.  I  quite 
often  feed  this  RF  directly  into  the  test  equip- 
ment. It  ensures  that  the  signaJs  do  not  over- 
load the  input  of  the  equipment,  and  more 
importantly  do  not  damage  the  equipment. 
This  attenuator  is  for  use  with  low  level  RF 
and  receive  type  signals.  It  is  not  to  be  used 
with  a  transmitter  since  Rl  and  R2  are  !^-watt 
resistors. 


"77ie  attenuator 
is  an  absolute  must 

for  reducing  any  strong 
or  weak  signals  when 

dose  to  a  transmitter  " 


Coast  ruction 

Construction  is  very  simple,  and  the  only 
items  I  did  not  have  in  my  junk  box  were  the 
pieces  of  brass  tubing.  The  local  hobby  shop 
had  an  assortment  of  brass  tubing  from  about 
1/16"  to  1*,  It  comes  in  so  many  different 
sizes  that  each  larger  size  will  just  slide  over 
the  next  smaller  size.  Just  pick  the  size  that 
suits  the  need  of  the  type  of  connector  being 
used.  Dimensions  are  given  in  Figure  2  for 
the  attenuator  I  built  when  using  BNC  con- 
nectors. There  is  nothing  critical  about  di- 
mensions. 1  used  a  three  tube  system,  but  the 
constructor  can  just  as  easily  use  the  two  tube 
system  seen  in  Figure  5. 

I  made  the  end  plates  from  a  piece  of  tin  can 
stock  shown  in  Figure  3.  I  drilled  the  appro- 
priate hole  for  the  BNC  connector,  installed 
the  connector  and  lightened  the  nut.  It  is  im- 
portant to  tighten  the 
^^^^^^^^^^^      nut  before  assembly, 

since  access  to  the 
nut  is  impossible  af- 
ter soldering  the  end 
plate  to  the  tubing. 
Now  solder  the  solid 
wire  and  the  small  di- 
ameter brass  tubing 
to  the  appropriate 
connectors.  Use  care 
^^k^^kmmh.^     to  keep  the  tubing  or 

wire  in  good  align* 
mem  with  the  axis  of  the  center  conductor. 
Add  a  47Q  V4-watt  resistor  to  each  center 
conductor  as  shown,  but  leave  the  other  end 
of  the  resistor  free  for  soldering  during  final 
assembly. 

I  used  1/16"  brazing  rod  for  the  center 
wire.  1  find  brazing  rod  very  useful  for  a  lot  of 
projects  around  the  shack.  I  inserted  a  small 
piece  of  spaghetti  insulation  into  the  5/32" 
tubing.  It  might  be  just  as  easy  to  place  heat- 
shrink  tubing  over  the  1/16"  rod. 

Now  assemble  everything  as  shown  in  Fig- 
ure 4,  Place  the  large  brass  tubing  sections  in 
their  closed  position,  and  the  two  connector 
end  sections  into  their  final  position.  This 
assembly,  before  soldering  the  end  plates, 
puts  everything  into  alignment.  Solder  the 
end  plates  and  the  ends  of  the47Q  resistors  to 
the  large  tubing.  File  or  grind  any  excess 
metal  from  the  end  plates.  This  completes 
construction. 

This  is  a  handy  addition  to  any  workbench 
or  shack.  Enjoy! 
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GET  YOUR  BEARINGS  STRAIGHT 


At  last!  A  map  dedicated  to  the  radio  amateur.  Announcing  the  Azimuth -Equidistant  wall  map  from 
/\lhe  Great  Circle  Map  Co. 

An  azimuth  map  provides  information  about  heading  and  range  to  any  place  on  Earth,  ho  longer  wilt 
you  have  to  guess  at  which  way  to  aim  your  beam  antenna  for  that  rare  DX. 

Each  map  is  specialty  drawn  with  your  station  at  the  exact  center.  The  rest  of  the  world  is  spread  out 
around  you.  To  use  (he  map.  simply  find  the  target  station  and  read  the  compass  heading  from  the  border 
of  the  map.  To  find  Ihe  range,  count  the  number  of  rings  from  the  cenler.  Each  ring  is  spaced  1000  miles 
apart,  Voila!  You  now  know  the  true  heading  and  range  to  the  target  station 

The  maps  are  custom  drawn  with  computer  accuracy  for  your  focation  and  are  personalized  with  your 
station's  call  sign  at  the  lower  light.  Each  map  measures  35"x23"»  is  brightly  colored,  and  is  printed  on 
high  quality  poster  stock  making  it  suitable  for  framing, 

To  order,  send  $39  check  or  money  order  and  your  stations  call  sign  and  location  (if  you  Eive  in  a  large 
city,  state  which  side  of  town)  to:  /£         /f         ifTl     jT 
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ALL  MODLLS  HAVE  1  YEAR  WARRANTY 
Optional  facron,  echargeable  battery  pack  available 
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DATASCAN    will  meet  all  your  frequency  measuring  needs  from  mobile, 
marine,  hilltopping  and  on  the  bench. 

*  Delivers  years  of  reliable  service,  constructed  of  a  rugged  all-metal  case  with  8 
digit  display 

*  Adaptable  for  any  job,  operates  on  8  AA  dry  cells*,  11-18  V  DC,  110  V  AC  adapter 
or  with  optional  nlcad  pack. 

*  You  can  use  it  to  check  disc  drives,  VTFTs.  TV's*  HT's  or  tune  your  HF  rig  to  meet  a 
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*  The  C  1400  also  comes  with  a  built-in  18  dB  preamp  for  increased  sensitivity.  You 
can  even  add  an  optional  sniffer  probe  for  finding  local  OSC  and  multipliers. 
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ALL  UNITS  ARE  COVERE0  BY  OUR  S  VEAR  LIMITED  WARRANTY 

ALL  MODELS  INCLUDE:  AC  Adapter  plus  Antenna 

ACCESSORIES 
BAC-8     SAANicadPack          .         $19.95                                    SPECIAL  $10  WITH  ORDER 
Sp-2    Sniffer  Probe  (HIZ)  $19.95  AM  12oo    K10-X100  Audio  Multiplier $49,95 

ORDER  TODAY 

tr*4*%\  0*9  A    #**%i-0  DON'T  GAMBLE  ON 

(619)  579-2258  or  send  check  or  money  order  to:     your  frequency 


TERMS:  Shipping,  handling  and  insurance 
please  add  5%  ($2.00  minimum)  to  a  max- 
imum of  $10.00  each  order.  CA  res.  please 
add  6%  sales  tax. 

•  Batteries  not  included      *Nicad  not  available  with  model  C900 
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The  220  MHz  All-Mode 

Transverter 

Designed  for  the  dedicated  home-brewer. 


by  Robert  E.  Bloom  W6YUY 


Because  of  the  increased  interest  and 
activity  in  220  MHz  single  sideband 
and  the  positive  response  to  my  Two-Meter 
Transverter  project  in  July  1987  73  (pps  32- 
43),  E  have  now  designed  an  improved,  220 
MHz  version  of  the  transverter.  This 
transverter  is  capable  of  FM  repeater  opera- 
tion as  well  as  CW  and  SSB,  and  if  s  much 
more  sophisticated  than  the  usual  FM 
transceivers  and  hand-helds  on  the  market. 
All  frequencies  on  this  unit  can  be  set  with 
direct  read-out  to  the  nearest  10  Hz.  Of 
course,  DX  simplex  operation  on  both  FM 
and  SSB  is  one  of  its  most  exciting  features. 

Like  the  earlier  unit,  this  is  an  all-mode 
transverter  specifically  designed  to  interface 
with  the  Kenwood  TS-940S  HF  transceiver. 

It  wilt  also  work  with  other  full- frequency 
coverage  transceivers  equipped  with  a 
transverter  access  plug.  The  transverter  has  a 
CW  output  of  3-Vi  watts.  I  will  cover  in  a 
later  article  a  220  MHz  DMOS  linear  amplifi- 
er with  a  power  output  of  60  watts. 

Why  Not  PC  Cards? 

The  construction  of  this  unit  uses  point-to- 
point  wiring  in  a  soldered  PC-card  structure 
that  provides  several  benefits. 


1.  A  printed  circuit  board  would  require  foil 
circuits  on  both  sides,  making  double-deck 

construction  Impossible, 

2.  Compartmentalizing  would  require  a  sepa- 
rate PC  board  for  each  stage  or  section. 

3.  A  PC  card  would  require  more  space  be- 
cause of  restrictions  on  parts  placement. 
With  this  type  of  construction  you  can  use 
the  walls  of  the  compartment  as  well  as  the 
floor  for  mounting  parts. 

4.  Exact  duplication  of  components  is  not 
required. 

5.  Excellent  interstage  isolation. 

6.  More  freedom  and  ease  of  modification 
than  normal  printed  circuit  board  tech- 
niques. 

Your  TS-940  transceiver  must  be  modi- 
fied, of  course,  to  work  with  the  220  MHz 
transverter,  because  222  to  225  MHz  will  be 
mapped  into  22  to  25  MHz  and  the  unmodi- 
fied transceiver  will  not  transmit  outside  the 
ham  bands.  (Obviously,  it  is  not  legal  to 
transmit  with  the  modified  Kenwood  outside 
the  amateur  bands  authorized  by  your  class  of 
license.) 

Take  It  Step-by-Step 

Realizing  the  apprehension  you  may  feel 


when  looking  at  a  complex  project,  I  provid- 
ed, in  Figures  5  and  6,  drawings  of  the  layout 
of  the  major  parts,  By  showing  the  approxi- 
mate placement  of  coils,  tuning  capacitors, 
and  transistors.  I  hope  to  simplify  the  place- 
ment of  the  rest  of  the  components  for  you. 
Since  you  are  building  this  unit  step-by-step, 
you  won*t  have  to  place  the  shields  between 
stages  in  exactly  the  locations  shown  in  the 
drawings.  Also,  your  components  may  be  of 
different  sizes,  but  the  compartments  should 
have  enough  space  in  most  cases. 

THE  HOUSING 

Case  and  Module  Fabrication 

The  220  MHz  transverter  is  a  one-piece 
module  with  a  housing  made  up  of  double- 
sided  PC  board  material.  The  top  of  the  chas- 
sis contains  the  receiver  and  oscillator  chain: 
the  bottom  has  the  transmitter  and  control 
circuitry. 

The  outside  dimensions  of  the  transverter 
assembly  are  8-%  x 4-%  x  2-% ".  The  height 
of  the  partitions  is  lhb*  less  than  the  depth  of 
the  compartment,  so  the  top  and  bottom  cov- 
ers fit  flush  with  the  side  panels.  Similarly, 
the  front  and  back  panels  are  W*  wider  than 
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Figure  I.  Schematic  of  the  receiver  port  Ian  off  he  222-225  MHz  transverter, 
13    73  Amateur  Radio  *  January,  1989 


05 


0  ooi 


rh 


\  j  6  8* 


2  2ii 


€5 


/» 


XI 

lOOMH! 


1    Ji* 


-Jl III" 


!0OH50pF 


iZv 


IB 


LI3 


aooi 


i 

^L5     I 


3-20 


couaten 

2N9F8 


HOpF 


iS 


IV, 


SFCJ 


T0 

■  F 


ii 


Ffl 


RFC  f 


Ok 


TIL03 


m 


39 


Opoi 


AMPLIFIER 
2H5IQ 


•77 


aooi 


0.0i 


-/CI4 
^4-22 


1 


/n 


^ 


%ooo>  ™  * 


47 


TO  0« 
MIXER.  FlG.3 


13,7  TO   ii  iV 
UNS¥*«TCHE0 


TO   BASE  OF  On*- 
IN  LOW  LEVEL  Al*FLlfrE«, 

F»S    3 


12 

■)!■ 


t — r 


■re7 


|L<9 


1 


470 


0.001 

■it- 


!*£Z& 


TO  PM  7*- 
OF  TS-*40 


PAD   ATTENUATQB 
SEE    TfKT 

H 


100 


J 


300 


;: :: 


0  00) 


09 

2NS*93 
Jl 


27 


L20 


if9 


€£; 


CiB 


-tf- 


I 


aooi 


0(0 


»o* 


«so 


: :: 

-5H 


00  Oi 

-Jh- 


IK 


T 


S3 


I  ;iO* 


I 
I 

"     J 


TO  «fL*r  iT3 

*  VOLTAGE   COWTACTt 


.* 


/W 


200 


Figure  2,  Schematic  of  crystal  oscillator  circuit  (ICO  MHz)  and  doubter. 


the  main  circuit  board  chassis  to  allow  for  the 
lf\t*  side  panel  thickness* 

Draw  a  pencil  line  down  the  middle  of  each 
side  piece  to  help  in  locating  the  main  center 
board  that  separates  the  top  from  the  bottom. 
Start  by  tack-soldering  just  inside  each  end, 
making  sure  thai  the  sides  are  at  exact  right 
angles  with  the  center  board.  Then  tack  the 
end  pieces  into  position.  When  the  box  is 
square,  solder  the  corners  and  then  seam-sol- 
der the  sides  from  the  inside. 

Figures  5  and  6  are  pans  layout  drawings 
showing  the  individual  compartment  sizes, 
±,/i©*  and  do  not  allow  for  the  ±'/i6"  thick- 
ness of  the  separators.  These  dimensions  are 
flexible  and  can  be  used  as  an  indication  of 
how  much  room  you  need  and  how  much 
space  you  have  left  as  you  go  along. 

The  compartment  separators  are  also  made 


up  of  double-sided  PC  card  stock  and  con- 
struction is  serial:  you  complete  one  stage 
and  install  a  separator  before  going  on  to  the 
next  stage-  This  way,  you  won't  be  caught 
either  short  or  long  on  space.  Drill  all 
feedthrough  holes  in  the  compartment  sepa- 
rators before  soldering  the  separators  in — 
drilling  afterwards  is  difficult! 

Single-sided  PC  stock  is  used  for  the  termi- 
nal mounting  pads  to  which  component  leads 
are  soldered.  If  all  the  PC  material  you  have 
is  double-sided,  you  can  remove  the  foil  from 
one  side  by  holding  the  material  in  a  bench 
vise,  heating  one  side  gently  with  a  propane 
torch,  and  pulling  off  the  foil  with  pliers. 

Make  up  a  supply  of  single-sided  strips— 
Vfc",  V32*.  and  H*  wide— and  snip  off  pieces 
as  needed  with  diagonal  cutters.  Using  a  sin- 
gle drop  of  Eastman  910  cement  (Crazy 


Glue),  position  these  pads  where  needed  with 
long-nose  pliers.  Four  seconds  later,  you  can 
solder  to  the  pad.  Should  you  decide  that  the 
pad  is  not  in  exactly  the  right  position,  you 
can  remove  it  by  prying  with  a  pocket  knife  or 
small  sharp  screwdriver.  Do  not  re-use  a  pad, 
as  it  will  not  hold  securely  the  second  time. 

The  unit  will  operate  well  without  the  cov- 
ers in  place.  However,  when  the  top  cover  is 
removed  exposing  the  receiver's  pre-sclector 
stages,  the  unit  will  pick  up  strong  signals 
even  if  it  isn't  connected  to  an  antenna. 
Rather  than  secure  the  covers  permanently, 
you  can  hold  them  in  place  with  transparent 
tape  for  easy  access  to  the  circuitry. 

Panel  Hardware 

You  can  drill  the  holes  in  the  front  and  back 
of  the  case  either  before  or  after  the  box  is 


Figure  3,  220  MHz  transmitter  low-level  amplifier  section. 
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220  MHz  Receiver 
Major  Components  Parts  List  and  Coil  Data 

{Small  resistors,  capacitors,  and  inductors  not  listed) 

1-7-pF  quality  miniature  piston  capacitors 

2-12  pF  Johnson  air  variable.  PC  board  ceramic 

S-35  pF  ceramic  variables 

Four  lums  #16  or  1 6  tinned  wire  V* "  inside  dia.<  tapped  at  1-Ya  turns 

19  turns  #20  enameled  wire  on  T-5Q>12  Amidcin  core,  or  21  turns  #24 

enameled  wire  on  T-37-12core 

4  turns  #16  tinned  wire,  wound  on  #Z  drill  (0.212"),  all  four  turns  spaced  1-1/z 

wire  diameters 

tapped  at  y*  and  2-Vi  turns 

tapped  at  2  turns 

tapped  at 1  k  and  3  turns 

tapped  at  2-W  turns 

tapped  at  3  turns 

no  taps 

tapped  at  3  turns 

22  turns  #28  enamel  we  on  T-25-6  Amtdon  powdered-iron  toroid  core 

Same  as  L-1 1  but  1 9  turns 

101  size  of  43, 64,  or  75  material:  typical  Amidon  designation,  F&43-101 

2N5485  or  2N5486  (or  equivalent)  J  FETs 

40673  or  40673A  dual  gate  MQSFET 

2N91 8  transistor 

2N5108 

2N8485or2NS486JFETs 


Note:  All  resistors  used  in  the  project  are  %  watt  + 10%  unless  stated  otherwise. 


Table  L 


assembled.  The  front  panel  has  two  BNC 
bulkhead  connectors  on  the  left  edge.  One  is 
for  received  signal  in  and  the  other  is  for 
transmitted  signal  out,  to  interface  with  the 
power  amplifier.  An  LED  shows  when  power 
is  applied.  The  three-pole,  double-throw 
miniature  switch  and  eight-pin  male  mike 
bulkhead  connector  complete  the  panel.  The 
eight-pin  connector  couples  to  the  TS-940 
interfacing  cable.  The  back  panel  has  a  four- 
section  miniature  barrier  strip  for  source 
power  to  the  transverter. 

CIRCUIT  SECTIONS 

Receiver  Converter 

The  receiver  portion  (shown  m  Figure  h 

has  three  JFET  prc-amplifier  stages.  Dual 
gate  MOSFETs  would  provide  twice  the 
gain,  but  much  less  stability  and  more  noise. 
The  bandwidth  of  these  stages  is  set  by  posi- 
tioning the  taps  on  the  RF  coils  (sec  the  Coil 
Tapping  sidebar).  A  tap  placed  closest  to  the 
top  or  high  impedance  point  of  the  coil  pro- 
vides heavy  loading,  driving  the  Q  of  the 
stage  down  for  a  broader  bandwidth.  The 
lower  the  tap  point,  the  higher  the  circuit  Q, 
and  the  more  selectivity  and  gain  per  stage. 

Because  the  transverter  is  not  retuned  dur- 
ing operation,  the  bandwidth  or  bandpass  dis- 
cussed here  is  the  total  bandwidth  over  which 
the  transverter  will  work.  The  actual  opera- 
tional selectivity  is  provided  by  the  TS-940 
being  used  as  a  tunable  IF. 

Each  of  these  stages  provides  about  12  dB 
of  gain,  with  15  dB  the  maximum.  A  band- 
pass and  image  frequency  rejection  filter  pre- 
cedes the  preamplifier. 

Crystal  Oscillator 

The  oscillator  is  a  variation  of  the  Butler 
design — one  of  my  favorites.  The  oscillator 
circuit  is  particularly  suited  for  overtone 
crystals,  and,  with  light  loading,  is  very  stable. 
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The  oscillator  coil  L- 1 3  in  Figure  2  is  tuned 
by  a  network  of  fixed  and  variable  capacitors. 
The  variable  capacitor  is  tuned  for  resonance, 
while  the  parallel  and  series  divider  provides 
the  required  drive  level  to  the  frequency  dou- 
bter; (With  the  proper  selection  of  capacitors, 
we  can  retain  the  correct  parallel  [produci- 
oveMhe-sum]  capacity,  and  we  can  select  a 
correct  drive  level  for  the  frequency  doubter. 
In  addition,  we  reduce  loading  on  the  oscilla- 
tor output  circuit.) 

The  selection  of  coiJ  tap  on  L-1 3  provide* 
the  oscillator  feedback  voltage  required  for 
stable  oscillation.  The  100  MHz  crystal  oscil- 
lator feeds  the  doubler,  which  retains  about 
66%  of  the  oscillator's  energy.  Using  a  100- 
MHz  crystal  and  a  doubles  the  200  MHz  is 
much  cleaner  than  it  would  be  if  you  used  a 
triples  A  simple  doubler  circuit  provides  the 
required  200- MHz  output  frequency,  while 
the  amplifiers  with  double-tuned  bandpass 
circuits  clean  up  the  frequency  from  the  out* 
put  of  the  doubler  stage. 


To  further  clean  up  the  200  MHz  signal 
before  it  enters  the  receiver  mixer,  we  add  a 
third  amplifier  and  bandpass  fitter  stage.  A 
fourth,  and  similar  amplifier  stage  provides 
the  heavier  signal  required  for  the  transmitter 
mixer.  The  double- tuned  bandpass  filters  in 
these  amplifier  stages  clean  up  whatever 
garbage  is  generated  in  the  early  stages  of  the 
oscillator  chain. 

Transmitter  Mixer 

Much  research  went  into  the  determination 
of  transmitter  mixer  circuitry.  Both  active 
and  passive,  double-  and  single-balanced 
types  were  studied,  I  selected  the  single-bal- 
anced, active  JFET  circuit  after  comparing 
major  characteristics  such  as  dynamic  range, 
suppression  of  intermodulation  products,  and 
cross- modulation  effects.  FETs  were  select- 
ed over  bipolar  transistors  for  their  inherent 
transfer  characteristics  approaching  a  square 
law  response,  thus  providing  a  reduction  of 
third  overtone  products.  Harmonic  distortion 
and  cross-modulation  effects  are  third-order 
dependent,  and  arc  greatly  reduced  when  us- 
ing FETs  in  a  balanced  mixer 

For  RF  amplification,  use  the  following 
guide  to  set  up  the  DV-1205S  V-MOSFET 
stage  Q-14  in  the  main  transverter  unit  (see 
Figure  3).  The  level  of  drain  current  and 
ultimate  power  output  of  the  stage  is  a  func- 
tion of  gate  voltage  controlled  by  the  10k 
potentiometer.  Four  volts  gives  a  drain  cur- 
rent of  200  mA,  six  volts  yields  400  mA*  and 
seven  volts  sets  up  600  mA.  If  you  don't  get 
an  increase  in  power  output  with  increased 
drain  current,  you  don't  have  enough  drive 
power  and  it  isn't  economical  to  increase  the 
drain  current  further.  Since  this  project  has 
three  MOSFET  linear  amplifier  stages,  set 
the  output  levels  for  only  what  you  require. 
On  the  other  hand,  if  the  drive  is  much  greater 
than  you  need ,  don't  worry  about  blowing  the 
FETs,  since  you  cannot  hurt  them  by  over- 
driving. 

Control  Circuit  Function 

Refet  to  Figure  4  and  Table 4.  Plugging  the 
DIN  plug  into  the  TS-940  mechanically 
switches  the  TS-940 's  input  circuitry  to 
desensitize  it  to  HF  signals.  At  the  same  time. 
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Figure  4.  Control  circuit  Hiring  diagram. 


With  SW-J  ON,  the  first  sec  of  switch  con- 
tacts applies  13  to  15  volts  from  the  input 
terminals  of  the  barrier  strip  to  the  RY-2 
armature  contact,  providing  voltage  to  all  of 
the  receiver  circuitry  and  the  oscillator  chain 
(except  for  the  Q-9  stage).  The  second  set  of 
switch  contacts  grounds  the  coil  of  RY-3  in 
the  T5-940S,  closing  the  relay,  disconnecting 
the  VFO,  and  disabling  other  LF  circuits  in 
theTS-940. 

When  you  press  the  microphone  push-to- 
talk  (FIT)  switch,  the  Kenwood  puts  12  volts 
at  50  mA  on  pin  2  of  the  940*s  DIN  plug, 
activating  the  transverter  RY-2,  which  in  turn 
removes  the  supply  voltage  from  the  receiver 
and  activates  trans verter  RY-3.  RY-3  then 
applies  supply  voltage  to  the  Q-9  output  stage 
along  with  all  the  source  voltages  to  the  trans- 
mitter section.  In  addition,  plus  voltage  is 
supplied  to  the  barrier  strip  for  the  outboard 
linear  amplifier  and  antenna  relay  #1 .  Releas- 
ing the  PTT  switches  the  transmitter  and  its 
associated  circuitry  off,  and  returns  the  unit 
to  receive. 

Toggling  SW-1  to  OFF,  the  arm  of  the 
third  pole  connects  pin  5  with  pin  8  on  the 
940*s  transverter  plug.  This  allows  the  TS- 
940  to  operate  in  the  normal  manner  on  HF, 
even  though  the  transverter  is  still  connected. 

When  purchasing  the  RY-2  control  relay, 
keep  in  mind  that  its  12-voh  actuating  voltage 
comes  from  the  TS-940,  and  the  maximum 
current  available  is  50  mA.  Many  12-volt 
relays  require  more  than  twice  this  level.  The 
unit  you  select  should  have  a  field  coil  resis- 
tance of  no  less  than  250  ohms. 

TS-940 

TS-940  Interface  Cable 

A  30"  cable  connects  the  trans  verier  to  the 
XVTR  plug  on  the  back  of  the  TS-940  (see 
Table  4).  Get  the  eight-pin  DEN  plug  from 
Kenwood.  Don't  try  to  buy  this  plug  else- 
where*  as  the  plug  you  get  probably  won't 
fit  the  Kenwood's  jack.  I  purchased  three 
from  other  sources;  no  two  were  the  same  and 
none  of  them  fit  the  TS-940.  Just  connect  like 
numbers  on  the  DIN  plug  and  the  eight-pin 
mike  jack.  You'll  need  three  runs  of 
small-diameter  coax  for  pins  5,7,  and  8,  Use 
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FigureS.  Major  pans  positioning  (approximate  dimensions)  far  the  receiver  and  oscillator,  top  section. 


cable  with  a  Teflon  dielectric.  Don't  use 
RG- 174— the  dielectric  can  melt  during 
soldering,  causing  a  short.  Fins  1  and  3  are 
shield  ground.  Use  a  good  grade  of 
#20-stranded  between  the  two  number  2  pins 
and  the  two  number  4  pins.  Pin  6,  ALConthe 
transceiver,  is  not  used.  Pin  6,  by  the  way, 
is  the  center  pin  on  the  DIN  plug,  while  pin 
8  is  the  center  pin  on  the  eight-pin  mike 
connector, ,  > 

Recall  that  the  very  act  of  inserting  the  DIN 
plug  into  the  940  transverter  jack  disconnects 
the  HF  front  end  in  the  940  to  avoid  leak- 
through  of  HF  signals  at  what  is  now  the  first 
intermediate  frequency.  In  order  to  use  the 
Kenwood  on  HF  when  the  transverter  is 
plugged  in,  a  switch  in  the  transverter  con- 
nects pins  5  and  8  when  the  transverter  is 
turned  off. 

Pin  2  provides  12  volts  (at  a  maximum  of 
50  mA)  during  transmit  for  use  as  PTT  in  the 
transverter,  A  ground  on  pin  4  by  the 
transverter  disables  the  TS-940's  power  am- 
plifier. RF/1F  input  signals  between  22  and 
25  MHz  come  from  the  transverter  to  the 
Kenwood  on  pin  5  with  the  outgoing  (trans- 
mitted) signal  at  a  level  of  about  100  mW  on 
pin  7 ,  Pin  8  is  the  TS-940's  HF  input,  which 
must  be  connected  to  restore  HF  operation. 
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Figure  6.  Major pans  positioning  for  the  transmitter  and control,  bottom  side* 


TS-940  Modification 

To  enable  the  TS-940  to  transmit  outside 
the  regular  ham  bands,  cut  diode  D- 1 30  from 
the  circuit.  The  transceiver  will  then  transmit 
anywhere  between  1500  kHz  and  30  MHz. 
D-130  is  located  on  the  unit  "B"  PC  board 
just  behind  the  LCD  display  on  the  panel, 
(The  diode  is  identified,  as  are  other  compo- 
nents, by  screening  on  the  PC  board.)  I  re- 
moved the  five  screws  on  the  module  contain- 
ing the  board,  but  the  board  is  still  difficult  to 
access  and  requires  patience*  A  letter  from  a 
New  Zealand  reader  of  my  previous 
transverter  article  suggested  loosening  the 
panel  to  the  point  where  it  could  be  tilted 
forward,  exposing  the  diode,  which  is  then 
cut  free  at  one  end  using  a  diagonal  cutter. 
The  VFO  frequency  for  the  tunable  IF  is  22  to 
25  MHz.  Thus,  the  TS-940  dial  read-out  for  a 
frequency  of  223.259,81  MHz  will  be 
23.259,81  +  The  first  digit  "2"  is  understood, 
as  all  of  the  frequencies  are  in  the  200-MHz 
range.  For  example,  22  on  the  dial  indicates 
222  MHz,  plus  all  of  the  subsequent  digits. 
Note  that  the  frequency  is  read  to  the  closest 
10  Hz.  so  be  sure  to  zero-beat  both  the  TS- 
940  crystal  and  the  transverter  oscillator  to 

wwv. 

Construction  Aids 

Figure  4  shows  the  control  circuit  wiring 
diagram.  Schematics  for  the  receiver  and 
transmitter  sections,  as  well  as  separate  ma- 
jor parts  list  for  each  section,  are  furnished. 
See  Tables  1-3.  In  addition,  see  the  photo- 
graphs of  both  top  and  bottom  views  of  the 
transverter. 

If  you  follow  the  coil  winding  data,  you 
should  not  have  a  problem  attaining  reso- 
nance in  any  of  the  stages.  Coil  construction 
has  been  further  simplified  by  using  toroidal 
cores.  These  are  readily  available  in  small 
qu amities  at  under  a  dollar  each  from  Amidon 
Associates,  lnc.t  12033  Otsego  St.t  North 
Hollywood  CA  91607,  TeH  them  you  saw  the 
cores  mentioned  in  73  Magazine. 

Potpourri  of  Technical  Construction  Notes 

In  the  bandpass  filter  in  the  Q-4  transistor 
stages,  L-10  is  lightly  coupled  and  at  right 
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L-16 
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220  MHz  Oscillator  Chain  and  Transmitter  Mixer 
Major  Components  Parts  List 

3-20  pF  miniature  air  variable  or  ceramic  disk 

4-22  pF  miniature  air  variable  or  ceramic  C-151-7  pF  piston  capacitor 

2-1 2  pF  Johnson  air  variable  used  on  PC  boards 

2-10  pF  Johnson  simitar  to  C-1 6 

4.7  |iH 

3  turns  on  FB-64-51 1 1  6-hole  Amidon  ferrite  core 
2.2  pH 

1 .0  pH  approx  25  turns  of  #28  enameled  wire  on  a  V2*watt  resistor  form 
7  turns  #20  enameled  wire  tapped  at  2  turns  from  cold  end,  wound  on  a 
T-37-1 2  powdered-iron  Amidon  toroid  core 

4  turns  018  bus  wire  3/1 6"  inside  dia.t  9/16"  long,  tapped  at  V*  turn  at  3-WT 
from  cold  end 

5  turns  #18  bus  wire3/16M  ID  x  W  tapped  at  1-Vi,  2Vs  at  4  turns 

6  turns  #20  tapped  at  Va  at  5  turns 

5  turns  #18  bus  wire  Va "  x  xh"  tapped  at  1  -xh  turns 
4 turns  #18  bus  wire  Va'  x  Vz*  tapped  at  1-!£  turns 
4  turns  #16  bus  wire  wound  on  #3  drill  (0.212")  tapped  at  1-Va  turns  from 
cold  end 


Table  2. 


angles  to  the  center  of  L-9.  Do  not  place  L-9 
and  L-10  closer  than  14 fll  to  each  other,  The 
bandpass  filters  of  both  the  Q-7  and  Q-8  cir- 
cuits also  have  their  coils  at  right  angles  lor 
minimum  coupling.  Here,  the  coupled  coils 
should  be  placed  at  least  1"  apart,  so  that 
coupling  is  primarily  through  the  5  pF  and  1 
pF  capacitors,  respectively.  Even  at  this  dis- 
tance, there's  some  mutual  coupling. 

There  are  a  number  of  places  where  RF 
chokes  are  called  out.  Most  of  these  are 
wound  using  !4-  and  16 -wart  resistors  as  the 
coil  forms.  The  following  should  assist  in  coil 
winding. 

A  reactance  vs,  frequency,  capacity,  and 


inductance  chart  or  a  cardboard  reactance 
slide  rule  are  great  tools.  A  grid  dip  meter  is 
another.  You'll  need  several  0.39-nH 
chokes.  A  0*39-|iH  choke  will  resonate  at  50 
MHz  when  shunted  with  a  27-pF  capacitor. 
By  using  this  point,  you  can  locate  other 
capacitance  and  inductance  values  on  the 
scales.  You  can  make  the0.39-|iH  unit  with  a 
V4-watt  resistor  of  3000  ohms  or  more,  Make 
notches  at  the  ends  of  the  resistor  with  a 
jeweler's  file  to  prevent  the  wire  from  slip- 
ping. Close-wind  25  turns  of  #28-gage  enam- 
eled wire  on  the  resistor,  ami  grid-dip  with  a 
capacitor  to  check  the  value. 

You'll  also  need  some  L0-|jH  chokes. 
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220  MHz  Unit  RF  Chain 
Major  Parts  List  for  Transmitter 

2-12  pF  Johnson  air  variable  for  PC  boards 

5-25  pF  Arco  400  series  compression 

5-35  pF  Arco  400  series  compression 

4—40  pF  Arco  400  series  compression 

&-60  pF  Arco  400  series  compression 

10^80  pF  Arco  400  series  compression 

2N51 09  transistor 

2N3866  transistor  with  top-hat  heat  sink 

M/A  COM  PHI  RF  power  MOSFET  DV-1 205S  5  wait 

5  turns  #18  bus  wire,  wound  on  #3  drill,  9/16"  long,  tapped  at  ft  and  f-tt 

from  cold  end 

Same  as  L-22,  tapped  at  xh  and  1-%  turns 
3  turns  #1 8,  0.3"  diameter  spaced  2  wire  diameters 
7 turns  #28  wound  on  a  62  or  68  ohm  H  watt  resistor 
5  turns  #18  bus  wire  on  #3  driflt  9/16"  long 
3  turns  #1 8  bus  wire  on  #3  drill,  spaced  3  wire  diameters  L-28,  L-30 34  ■  of 

#16  tinned  bus  wire  bent  into  a  hairpin  Vb*  diameter 
8  turns  #22  Teflon  covered  wire,  close  wound  Va  *  diameter 
Va  m  wide  strip  of  single-sided  PC  board  material,  epoxied  as  though  rt  were 

another  pad  0,66  "long 
As  tn  L-29,  but  14"  long 
Part  of  CM .8, 2N3866  bias  circuit  570  ohm,  made  of  a  1  k  ohm  and  1 .3k  ohm 

V4-watt  resistors  paralleled 


These  should  resonate  at  16  MHz  when 

shunted  with  100  pF,  Fill  a  te-watl  resistor 
with  #31  wire.  Wire  size  is  important.  Note 
that  25  turns  of  #28  wire  on  a  te-watt  form 
also  makes  the  same  l-|iH  value.  As  an  addi- 
tional aid,  note  that  a  value  of  0. 18  \M  res- 
onates at  70  MHz  when  shunted  with  27  pF. 

Refer  to  the  dimensions  of  stage  compo- 
nents. Notice  that  on  the  receiver  side,  a 
compartment  of  1  M  "  has  only  a  few  compo- 
nents. This  compartment  originally  had  a  re- 
dundant stage.  Notice  also  that  the  Q-7  stage 
is  a  bit  crowded.  If  you  expand  the  width  of 
this  compartment,  you  will  be  able  to  move 
the  Q-8  stage  down. 

On  the  front  panel ,  the  BNC  connectors  are 
located  1 "  in  from  the  case  edge  and  are  I .-  W  * 
on  center  from  one  another.  The  eight-pin 
mike-type  connector  is  %  "  in  from  the  oppo- 
site edge  of  me  case.  Positioning  of  these 
parts  is  not  critical. 

1  had  no  problem  laying  out  the  complicat- 
ed transmitter  section.  If  you  need  more 
width,  the  Q-12  adjacent  stage  has  plenty  of 
room  and  can  be  moved  further  to  the  right. 

A  number  of  relatively  long  conductor  and 
RG-174  (W  coaxial  cable)  runs  enter  and 
leave  compartments  that  are  not  adjacent,  but 
opposing.  Also,  some  of  the  fcedthrough 
terminals  are  not  bypass  capacitor 
feedthroughs.  These  also  come  out  on  the 
opposite  side  of  the  box  (top  or  bottom). 
Carefully  check  to  make  sure  that  there  is 
nothing  in  the  way  on  the  opposite  side*  and 
that  the  fcedthrough  enters  the  proper  stage 
on  that  side.  The  component  layout  drawings 
represent  relative  positioning.  In  order  to 
keep  the  drawing  clear,  only  major  compo- 
nents have  been  drawn  in. 

Caution:  The  Q-13  2N3866  transistor  re- 
quires a  top-hat  heat  sink.  The  case  of  this 
transistor  is  connected  to  the  collector  and  it 
takes  unkindly  to  being  shoncd,  even  for  an 
instant.  Make  sure  the  tap  hat  clears  other 
parts  when  positioning  this  transistor  on  the 
board. 

Test  Equipment 

In  order  to  test  and  align  your  transverter, 
you  will  need  the  following  test  equipment. 

1.  A  stable  signal  generator  or  calibrated  os- 
cillator and  adjustable  50  ohm  attenuator 
covering  the  appropriate  RF  range. 

2.  An  electronic  frequency  counter  covering 
the  appropriate  frequency  range. 

3.  A  VHF  range  RF  vacuum  tube  voltmeter 
or  a  good  DC  VTVM  with  UHF  RF  probe. 
(Solid  state  is  fine*  too.) 

4.  A  VHF  grid  dip  meter  to  check  coil  reso- 
nance. (Not  absolutely  necessary  if  you 
follow  coil  winding  data  closely,  but  a  real 
aid,) 

5.  A  capacity  bridge  to  confirm  small  values 
of  capacity  marked,  and  to  set  a  given 
capacity  in  a  test  circuit,  (See  Ham  Radio* 
March  1980,  page  54.) 

6.  A  Bird  Model  43  wattmeter  or  other  power 
measuring  device,  and  a  50  ohm  load 
(termination). 

7.  A  multi-range  Volt-Ohm  milliammeter. 


Table  3. 


22     73  Amateur  Radio  •  January,  1989 


TRAVEL  FIRST  CLASS, 

PAY  COACH. 


IDATONC/CILFER 

for  better  listening 


SO  -769  MS- 101 

Now,  full  feature  9, 10,  and  12  Band  World  Receivers  in  a  convenient  shirt  pocket  size. 

Priced  right  far  your  budget  including  FREE  Stereo  Headphones.  1  year  Limited  Warranty 
on  parts  and  labor.  For  a  FREE  full  color  catalog  and  a  listing  of  dealers  near  you,  write  to 
Sangean  America,  Dept.  73AR-1 


DATONC  AUTOMATIC  F1LTER5/BLANKERS 
CLEAN  UP  RECEPTION  FL-3  Audio  Filter  provides 
12  poles  ol  lunanle  filtering  to  dig  out  weak 
signals,  remove  interference  .aulomatuailv.  Eai\ 
to  connect  .4229.93  i  -S4L  Model  SRB2 
Woodpecker  Blanker  blanks  out  Russian  radar 
interference  autornalicalry*  S16S.95  i  *S2,50K 


,TM 


AWoHd  of  Listening 

9060 Telstar  Ave.,  Suite,  #202  B  Monte,  CA91731  Telephone:  (818)  288-166T  FAX  (818)  288*8231 


DATONC  ACTIVE  RECEIVER  ANTENNAS  FOR  BIG 
PERFORMANCE  ANYWHERE  5-meter  <W) 
dipoles  wilh  low-noise  amplifiers  a\  the  dipole 
and  at  the  interface,  Indoor  model  (AD-270)  uses 
flexible  wire  elements;  outdoor  model  (AD-37f  i 
uses  stainless  sleeJ  whips.  Mount  anywhere. 
6  d&  gain  at  the  dipole,  12  dB  at  the  interface. 
100  kHz~70MHz.  AT>27D  $114.50  (  +  $J|;  AO-370 
$129 j0  1 +  S4.50);  power  converter  $15,95. 


ORDER  PHONE:  1-H00-GILFER-1 

I'lif  t'v  stibjit  Mo  th  iv/ti  noiic  v 

GILFER  SHORTWAVE 

I'm  WE.     PARK  \i\\X,l .  N|  (FhSf, 
PhJiil  591-7887 


CIRCLE  98  ON  REAMER  SERVICE  CARD 


US... 


You've  bought  our  replacement  batteries  before,.. 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


I  COM 

CM2,  PB2    7.2v  @  500MAH 
CMS,  PB510.8v  @  500IVIAH 
SUPER  7S  &  8S 
13.2v  @  11  DOM  AH 
9.6v  @  120OMAH 
(base  charge  only) 
Introductory  Offer! 
SUPER  7S  &  8S  -  $64.95  each 


KENWOOD 

KNB-1  10.8v  @  500MAH 
KNB-4  7.2v  @  20G0MAH 
KNB-5  12v  @  1000MAH 
PB-1  12v  @  1000MAH 


► . 


YAESU/MAXON 

FNB-10      7.2v  @  600MAH 
FNB-12       12v  @  5O0MAH 
*FNB*tO(S)7.2v@  10OOMAH 
*  same  size  case  as  FNB-1 2 

Introductory  Offer! 

P4W    1 1  v  @  500MAH  -  $22.63 
FNB-2  11v  @  500MAH  -  $22.63 


CUSTOM  MADE  BATTERY 
PACKS  &  INSERTS 

Made.to  your  specifications. 
Introductory  Offer! 
KENWOOD 

PB-25— $20.00;  BP-5— $23.00 
BP-3— $18,95 

ICOM 

BP-5—  $23.00;    BP-3— $1895 


MasterCard  and  Visa 
cards  accepted,  NY$ 
residents  add  BV*% 
sates  Tax   Add  S3  00 
for  postage  and 
handing. 


Pf  ices  subject  to  change  wittiout  nodce 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y,  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE. 


OUR  PRICES 
CAN  T  BE  BEAT! 

SEND  FOR 
FREE 

CATALOG  & 
PRICE  LIST* 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16795  •  FAX:  (718)  461-1978 


CIRCLE  191  ON  HEADER  SERVICE  CARD 
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Figure  7.  Drain  current  vs.  gate-to-source  voltage 
for  the  DV-1205S,  healed  in  the  hw-levei  amp 
section. 

Where  To  Find  Components  at  Reasonable 
Prices 

In  this  project  you  will  use  quantities  of 
miniature  plate  capacitors,  various  sizes  of 
compression  capacitors,  disc  ceramic  vari- 
ables and  fixed  capacitors,  and  dipped  silver 
micas  (dog  bone)  components.  Fixed  disc  cer- 
amic of  0.001  mF  are  sprayed  around  the 
source  voltage  lines  as  bypasses  and  as  both 
coupling  and  decoupling  circuits.  In  circuits 
requiring  a  degree  of  stability,  use  silver  mica. 
Miniature  PC  board  air  variables,  Johnson 
2-12  pF,  usually  8  plates  total,  are  used  in 
stable  RF  circuits.  These  plates  arid  small,  high 
quality  Arco  compression  type  resonate  coils. 

You  will  not  ice  lots  of  tuning  capacitors.  This 
adds  up  to  a  nice  piece  of  change.  Many  of  the 
stages  in  the  receiver  could  be  tuned 
temporarily  with  a  good-quality  variable  ca- 
pacitor Remove  the  variable  carefully  so  as 
not  to  change  its  setting  and  measure  its  value 
with  a  capacitance  bridge.  Now  insert  a 
dipped  silver-mica  of  that  value  in  that  spot. 
You  can  make  minor  adjustments  by  com- 
pressing or  expanding  the  coils  on  the 
toroidal  core  until  resonance  is  re-estab- 
lished. This  is  a  mildly  complex  substitution  I 
have  seen  described  in  many  publications. 

All  powdered  iron  and  ferrite  toroidal 
cores  and  baluns  are  available  from  Amidon 
Associates.  You  can  buy  the  eight-pin  DIN 
plug  from  Kenwood.  Get  two.  The  price 
ranges  from  52  to  $2*50  each.  I  purchased  my 
crystal  from  Jan  Crystals,  2400  Crystal 
Drive,  Fort  Myers,  Florida  33906-9989.  Or- 
der series  resonant  0,001  percent  accuracy 
and  enclose  a  schematic  diagram  of  the  oscil- 
lator circuit. 

MHz  Electronics  Inc. .  38Q2  N.  27th  Ave. , 
Phoenix*  AZ  85017  advertises  in  most  ham 


Coil  Tap  Mystery 


Many  hams  throw  up  their  hands  when  it  comes 
to  determining  the  position  of  a  tap  on  a  coil.  In 
many  cases,  the  tap  impedance  must  match  that  of 
the  following  stage.  Many  hams  who  understand 
why  the  tap  is  there,  think,  Thai's  fine.  I  can  find 
the  proper  point  if  only  I  know  the  base  impedance 
of  the  transistor,  or  the  collector  impedance  " 
Mathematical  analysis  can  dissuade  almost  any- 
one, hut  donl  despair'— several  aids  are  available. 

The  impedance  Nomogram,  found  in  most  hand- 
books, is  practically  indispensable  for  the  RF 
builder,  Better  still  are  the  cardboard  reactance 
slide  rules  usually  found  in  technical  book  stores. 

AC  or  RF  calculations  are  more  comptex.  For 
example,  you  might  want  a  capacitor  coupling  for 
an  RF  circuit,  but  you  don't  know  which  size  capac- 
itor to  use.  You  can  determine  the  size  by  relating 
the  capacitor  resistance  to  DC,  Here  the  slide  rule 
or  Nomograph  comes  in  handy.  Since  you  know 
the  frequency  and  you  know  what  would  be  a  toler- 
able resistance,  you  can  line  up  the  arrow  with  the 
frequency  and  look  at  the  resistance  scale  adja- 
cent to  the  capacitance  scale.  Select  the  capaci- 
tance that  is  opposite  the  lowest  resistance  you 
want. 

We  call  the  AC  resistance  "reactance"  or 
"impedance."  In  a  resonant  circuit,  to  find  a  coil 
impedance,  take  the  value  of  the  capacitance  that 
resonates  with  this  circuit,  set  the  rule  to  this  fre- 
quency, and  look  up  the  reactance.  In  a  circuit  at 
resonance,  the  inductive  and  capacitive  reac- 
tances are  equal. 

Often,  instead  of  a  tapped  coil,  you  will  find  a 
capacitive  divider  across  the  coil  with  the  tap  at  the 
junction  of  the  two  capacitors.  The  total  capaci- 
tance of  two  capacitors  in  series  can  be  compared 
to  two  resistors  in  parallel  (the  product  of  each  over 
the  sum  of  each): 

Csr  =  

After  you  get  the  resultant  capacitance,  use  the 
slide  rule  to  determine  the  reactance.  You  can  find 
the  reactance  of  each  of  the  capacitors  individual- 
ly. See  them  as  two  resistors  in  a  series  across  the 
coil,  and  you  can  visualize  the  proportions  of 
voltage  across  the  two  resistors,  i.e  ,  frequency  is 
25  MHz  Two  capacitors  of  62  pF  in  series  are 
across  the  coil.  The  reactance  of  the  capacitors  at 
that  frequency  is  100  ohms.  The  tap  is  at  the  50 
ohm  point  of  the  coiL  Do  not  confuse  this  as  the 
center  of  the  coil,  as  the  inductive  reaclance 
across  the  coil  follows  a  square  law  rather  than  a 
linear  law.  The  reactance  of  the  coil  at  this  point  is 
Vi  of  the  total 

Coil  Tap  Loading 

This  is  the  meat  of  coil  tapping!  You  might  wish 
to  make  some  changes  in  the  bandwidth  of  the 
receiver  section  of  your  transverter.  Possibly,  if 
you  are  interested  in  only  a  portion  of  the  band,  you 
may  want  to  sharpen  the  selectivity. 

Occasionally,  when  tuning  a  capacttor  for  reso- 
nance, you  find  a  realty  sharp  peak.  Another  time 


you  might  find  the  capacitor  to  have  a  much  broad- 
er peak.  Why  Is  this?  You  have  seen  resonant 
curves  in  handbooks.  If  the  circuit  Q  is  high,  the 
curve  will  have  steep  sides  and  a  narrow  band- 
width at  some  point  down  the  curve,  usually  the 
half  power  point  (3  dB)  Measure  the  frequency  at 
the  half-power  point  on  the  tow  frequency  side  of 
the  peak  and  again  on  the  high-frequency  side. 
The  difference  In  frequency  will  be  the  bandwidth. 
If  the  coil  O  is  low t  the  bandwidth  will  be  greater 
than  if  the  Q  is  high. 

How  do  you  vary  Q  by  lapping  the  coil?  We  can 
assume  that  in  1  his  circuit  (a  receiver  RF  amplifier 
stage)  you  don't  know  the  cot  lector  impedance  or 
the  base  impedance  of  the  following  stage.  But  you 
do  know  that  there  will  be  two  taps  on  the  coil,  and 
that  the  taps  will  affect  its  Q  and  thus  its  selectivity 
or  bandwidth.  Here  you  have  a  coil  and  capacitor 
which  will  resonate  this  circuit  at  the  desired  fre- 
quency, If  the  coil  wire  is  sufficiently  large,  and  the 
coil  diameter  is  Vs  to  Vz,  the  length  of  the  coil,  ihe 
circuit  should  have  a  high  Q  called  "unloaded  Q  " 
The  selectivity  will  be  high  and  the  bandwidth  will 
be  very  narrow, 

Now  you  have  to  get  this  combination  into  the 
circuit  to  do  some  work.  Ground  one  side  of  the  coil 
to  make  the  low  impedance  point.  You  want  to  feed 
energy  into  the  coil  from  the  collector  of  the  transis- 
tor of  that  stage  The  collector  impedance  will  load 
the  Q  of  this  coil.  If  the  impedance  is  hkjh,  you  can 
connect  it  to  the  high  end  of  the  coil.  The  idea!  point 
is  where  (he  Q  drops  to  one-half.  Though  the  ideal 
is  not  always  possible,  at  any  rate  the  bandwidth 
will  increase.  If  the  collector  impedance  is  relative- 
ly low.  you  might  wish  to  tap  down  the  coil,  Choose 
a  point  from  V*  to  Vfc  down.  Collector  impedance  of 
a  bipolar  transistor  is  generally  higher  than  the 
base  impedance  of  the  following  stage. 

Let's  say  you  decide  on  a  point  Vi  down  the 
number  of  coil  turns.  Now  comes  the  real  loading, 
getting  energy  from  this  tank  circuit  into  the  base  of 
the  following  stage.  The  base  tap  will  be  much 
closer  to  the  bottom  or  low  impedance  point  of  the 
coil.  Place  it  ft  turn  up  from  ground.  Generally  at 
this  pom!  it  takes  somewhat  sophisticated  equip- 
ment to  determine  what  is  truly  happening, 

A  sweep  frequency  signal  generator,  a  calibrat- 
ed marker  generator,  and  a  spectrum  analyzer  are 
used  in  the  design  laboratory.  But  when  these  are 
not  available,  ihere  are  other  ways  to  make  a  satis- 
factory measurement,  An  RF  vacuum  tube  volt- 
meter can  really  help. 

Sending  a  steady  signal  into  the  receiver  and 
using  some  type  of  indicator,  possibly  an  S-meter 
on  the  transceiver,  the  capacitor  is  tuned  to  reso- 
nance. If  the  tuning  is  sharp,  you  know  the  band- 
width will  be  limited.  Tapping  the  base  further  up 
on  the  coil  will  load  the  coil  more  heavily*  and  cut 
down  the  selectivity,  because  the  tuning  will  be 
broader,  and  the  receiver  will  cover  a  wider  fre- 
quency range.  One  point;  the  further  down  the  coil 
{toward  ground)  that  you  place  the  collector  lap. 
the  more  stable  the  circuit:  but  circuit  gain  will  be 
reduced.  ■ 


publications.  They  also  have  crystals,  tran- 
sistors, and  Unelco  noninductive  capacitors 
for  the  power  amplifier,  (Send  for  a  catalog.) 


TS-940/Transverter  Jack-Pin  numbers 


8-pin  DIN  pin  number 
1 
2 
3 
4 
5 
6 
7 


Function 

Ground 

PTT  to  transverter  (1 2V0C  @  50  mA  max.) 

Ground 

TS-940  Final  Amplifier  disable  (Ground  from  transverter) 

Received  (input)  signal  from  transverter 

ALC  from  TS-940  (not  used  here) 

Transmitted  (output)  signal  to  transverter 

Internal  TS-940  HF  signal— connect  to  pin  5 

to  restore  TS-940  HF  when  transverter  off. 


Table  4. 


Another  excellent  source  for  dipped  silver 
mica  capacitors,  miniature  variables,  JFETs 
(15C),  4067  (25C)  relays,  and  the  small  heat 
sink  2N3866  is  Hosfek  Electronics,  Inc., 
2610  Sunset  Blvd, ,  Steubenville.  OH  43952. 
The  eight-pin  mike  type  plug  and  jack  are  avail- 
able from  Henry  Radio  and  Radio  Shack. 

Parts  are  also  available  at  ham  swap  meets, 
and  I  have  some  items  at  very  reasonable 
prices.  If  you  have  questions  or  comments, 
feel  free  to  write  me-  Enclose  an  SASE  for  a 
response.  Upon  completing  this  project  (I 
wish  to  emphasize  taking  your  time,  step  by 
step),  the  gratification  and  pride  you  will  feci 
cannot  be  expressed  on  paper. 

The  220  power  amplifier  will  appear  in  a 
subsequent  issue  of  73  Magazine. 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


KIT,ONLY$675 
WIRED  $975 
VHFORUHF 


FEATURES: 

-  SENSITIVITY  SECOND  TO  NONE!      GaAsFET  front  end  on  vhf 

models  gives  12dBSINADof0,12uV(vhf),©.15uV{220).  UHF model 
0.25uv  std.  0.  luV  with  optional  helical  resonator  preamp. 
•SELECTIVITY  THAT  CANT  BE  BEAT!     Both  8  pole  xtal  filter  & 
ceramic  filter  for  >  IQQdB  at  only  ±  12kHz,  Helical  resonator  front 
end  to  combat  desense  &  intermod. 

•CLEAN,  STABLE  TRANSMITTER,  up  to  1SW  output  standard:  5<flW 
with  accessory  power  amplifier. 

•FCC  TYPE  ACCEPTED  for  commercial  high  band  and  uhf . 
•Courtesy  beep,  field-programmable  CWID,  flutter-proof  squelch, 
automatic  frequency  control  to  compensate  for  off-frequency  trans- 
mitters (all  standard  features). 

•Full  range  of  options  available,  such  as  autopatch,  phone  line  or 
radio  remote  control,  sub-audible  tones,  dupiexers, 


HIGH  PERFORMANCE  TRANSMITTERS 

&  RECEIVERS  FOR  REPEATERS 

AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


•FM  EXCITERS: 

Kits  $99.  VWt  $179.  2W 

continuous  duty.  TCXO& 

xtal  oven  options  available. 

•TASlfor  10M,6M,  2M, 

150-174,220  MHz. 

•TA451foruhf. 

FCC  type  accepted  for  commercial  bands. 

•Call  for  latest  information  on  9G0  MHz  transmitters, 

•VHF  &  UHF  AMPLIFIERS.      For  FMh  SSB,  ATV.    Output  from  10 

to  50  Watts.  Several  models,  kits  starting  at  $79. 


•R 1 44/R220  FM  RECEIVERS  for  2M. 

1 50-1 74,  or  220  MHz.   GaAs  FET 

front  end,  0. 1 2uV  sensitivity! 

Both  crystal  &  ceramic 

filters  plus  heftcal  resonator 

front  end  for  exceptional 

selectivity:  >  100dB  at  ±  12kHz 

(best  available  anywhere)! 

Flutter-proof  squelch,  AFC  tracks 

drifting  transmitters. 

Kit  $149.  wrt$229. 

•R451  UHF  FM  RCVft.    Similar  to  above.    Tuned  line  front  end. 

0>25uVsens.    (0.1uV  with  optional  hel   res,   preamp).   Kit  $149, 

w/t  $229. 

•RM1  FM  RCVR  FOR  9M  MHZ.   Triple-con  version,  GaAs  FET  front 

end,  0.2uV  sens.  Kit  $169,  wrt$259> 

•«76  ECONOMY  VHF  FM  RCVR  for  1 0MT  6M,  2M,  220.   Without  hel 

resorafc.  Kits  only  $129. 

•Weather  satellite  &  AM  Aircraft  receivers  also  avail. 


FCC  TYPE-ACCEPTED  TRANSMITTERS  £  RECEIVERS  AVAILABLE 
FOR  HIGH-BAND  AND  UHF.    CALL  FOR  DETAILS, 


•  Send  $1  for  36  page  catalog  by  return  mall. 

(Send  $2.00  or  4  IRC't  for  overseas  mailing} 

•Order  by  phone  or  mail  •  Min  $3  S  &  H  per  order 
•Use  Visa,  Mastercard,  Check,  or  UPS  COD. 


GaAs  FET  PREAMPS 

at  a  fraction  of  the  cost  of 
comparable  units! 


LNG-(*) 

GaAs  FET 
PREAMP 

ONLY  $59! 

Wired/tested 

FEATURES: 

•Very  Low  Noise:  G.7dB  VHF.  0 MB  UHF 
■iflghSain:  13-2#dB,  depending  cm  frequency 
•Wide  Dynamic  Range;  to  resist  overload 

•Stable:  new-type  dual-gate  GaAs  FET 

*  Specify  tuning  range  desired  26*30,  46-56, 
137-150,  15Q-17Z  210  230,  4OO-470,  or 
800-960  MHz 


LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

ONLY$24/klt, 

$39  Wired/tested 
GaAs  FET  Preamp 

similar  to  LNG,  except  designed  for  low  cost 
&  smalt  size    Ofily  5/8'Wx  1~&8T*3M'H. 
Easily  mounts  in  many  radios. 

*  Spe&fy  tuning  range  desired;  25-35,  35-55, 
55  90,  90*120.  120- 150,  150-200,  200-270. 
or  400-500  MHz, 


LNS-(*) 

INLINE  .  ^^m* 

PREAMP         [Sj^JZ 

ONLY  $79 /kit, 

$99  Wired/tested 

GaAs  FET  Preamp  with  features  similar  to  LNG 
series,  except  automatically  switches  out  of 
line  during  tiansmrt  Use  witn  base  or  mobile 
transceivers  up  to  25W. 

'Spectfy  tuning  range  destred:  120-175, 
200-240,  or  400-500  MHz, 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  wrth  helical  resonators 
reduce  intermod  &  cross-band  interference  in 
critical  applications. 
MODEL  HRA-(* )t  $49  vtlf ,  $84  uhf 

*  Specify  tuning  range  desired  143-1  SO.  ISO- 
153,  158162.  162-174,  213*233,  420-450, 
450-465.  or  465-4  75  MHz. 


HIGH-SPEED 

DIGITAL  RF 

LINKS 


You've  waited  a  long  time  for  a 
simple,  reliable,  low-cost  9600 
baud  PACKET  NETWORKING 
system.  Now  you've  got  it!  Our 
new  MO-96  MODEM  and  direct 
FSK  Transmitters  and  Receivers 
for  220  or  440  MHz  interface 
directly  with  most  TNC's.  Fast 
diode  switched  PA's  output  15 
or  50 W  Call  for  complete  info 
on  the  right  system  for  your 
application. 


ACCESSORIES 


•COR-3  Kit.  Control  ckts  and 
audio  mixers  needed  to  make  a 
repeater.  Tail  &  time-out  timers, 
local  spkr  am  pi,  courtesy  beep 

■    +    *    ■    ■     ■■     ii     ■    ■    -h   «  ■-*•*'**■■•-*;■  *  -a   a        -mr     '  v 

•CWID  Kit.  Field  programmable, 

timers,  the  works $59 

•TD-2  OTMF  DECODER/ 
CONTROLLER  Kit.  Full  16  digits, 
switches  5  functions,  toll  call 
restrictor,  programmable,  much 
more.  Great  for  selective  calling 

toof * .  $79 

•AP-3  AUTOPATCH  Kit  Use 
with  above  for  repeater  auto- 
patcli.  Reverse  patch  and  phone 
line  remote  control  std.  . . .  $79 
•AP-2  SIMPLEX  AUTOPATCH 
TIMING  BOARD  Krt.     Use  with 

above  for  simplex  autopatch 

•  M0202  FSK  DATA 
MODULATOR  Kit.  Run  up  to 
1200  baud  digital  signals 
through  any  fm  transmitter  with 
full  handshakes.  Radio  link 
computers,  telemetry  gear. 

•  D  E  -  2  0  2  FSK  DATA 
DEMODULATOR  Kitforrcvrend 
of  link  , *.*..*.«,,  $39 


RECEIVING 
CONVERTERS 


inlfnna  fltftelrtr 

Input  Bint*    Output 


VHF 
MODELS 

Kit  less  Caw 
Wired  wricese 

UHF  MODEL 
Kit  with  Cate 
Kftteutue 


28-33 

So-42 

IflTtt 

1*4-14* 

145-14  7 

J59        144-144 

330-324 
Sfl9      333  224 


$69 


4«  4J4  38-10 

434*437  -'fl  20 

432-4JQ  144.149 

433-4JM  »54 

4393$  *12S 

B03  5r22  OlMSO 


See  catalog  for  fuff  fin*  of2w  transmitting 

converters  for  vhf  A  uhf  Kits  Ottfy  1 79. 

Uwar  Amplifiers  trait,  up  to  50  Mr. 


Our  m  25th  Anniversary 


miromcs,  inc. 

65- J  MOUL  R0AD*Hll  TON  NY  1 4468-9535 
Phone: 7 16-392-9430  **»»»«<<:.*/«  ,wt,tm«  t™>w* 


New  FL-4  UHF 

Hetical  Resonators 

installed  in  Receiver 

or  FL-4H  Preselector  Unit 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR200A-VHF  SCR450A-UHF 

•  Totally  Advanced  Design! 

•8  Pole  From  End  Fltr.  +  wide  dynamic  range- 
Reduces  Overload,  Spurious  Resp.  &  Intermod. 

♦Sens.  0.25  uV712dB  SINAD  typ. 

•Sei.  -6dB  @  ±  6.5  KHz.  -130dB  @  ±30KHz.  (8  Pole 
Crystal  -  4  Pole  Ceramic  Fltrs. 

•'S  Meter" ,  Discriminator  &  Deviation  Mtr  Outputs! 

•E*c.  audio  quality!  Fast  squelch!  w/0,0O05%  Crys- 
tal. ( "Super  Sharp  "  IF  Fltr.  also  avail. ) 

*  Newt  30  KHz  &  IV.  IF  Filter 
tor  High  Speed  Packet 

Complete  Receiver  Assemblies 

•Rcvr.  Board  mounted  in  shielded  housing. 
•Completely  assembled   &   lasted,   w/FT. 

S0239conn, 
■As  used  in  the  SCfl  1000.  Ready  to  drop  into  your 

system  l 
•UHF  Rcvr.  Assy.  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators,  Greatly  reduces  IM  Vout  of 

band"  interference! 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 

These    are    professional    "Commercial    Grade1 '    Units— Designed    for 
treme  Environments  (-30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 

ForlOM,  2M,  220  MHz,  &  440  MHz 

ID250A  CW  ID 
&  Audio  Mixer  Board 

•Improved!  Now  includes  "audio  mute11 
circuit  and  "Emergency  Power  ID" 
option. 

•4  input    AF  Mixer  &  Local  Mic.  amp. 
•PROM  Memory— 250  bits/channel, 
•Up  to  4  different  ID  channelsl 
•Many  other  features.  Faclory  programmed. 

CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr.  COR  y Hang" 

Timer,  'Time-Out"  Timer,  TX  local  &  remote  Shut* 

down/Reset,  etc. 
•Includes  inputs  &  outputs  for  panel  controls  & 

lamps. 


Power  Supply  Boards 

'  SCP1 2  1 2  VDC  ®  03A  MAX.  OUT. 

SGP512  12VDC@1A&5VDC@  0.4Aout 
(1-  I A  total  max  out ) 

■  SCP5T2A  As  above,  but  also  w/^12VDC©0.1A 


caps, 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-6: 6HI Q  Resonators  with  La-Noise  Transistor 
Amp  (2M  or  220  MHz) 
•FL-4H:  4HI  Q  Helical  Resonators  &  Lo  Noise  Tr. 

Amp.  In  shielded  housing.  (420-470  MHz) 
■Provides    tremendous    rejection    of    "oubef- 
band"  signals  w/out  the  usual  loss!  Can  often  be 
used  instead  of  large  expensive  cavity  filters. 
•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filler-oul"  these  out*of-band  signals. 


Call  or  Write  for 
Data  Sheets 


Plug-in 
Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance,  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link. 

•Uses  new  high  quality  XlaJ  Controlled  Decoder  IC, 
w/high  immunity  to  falsing 

•Decodes  all  1 6  digits 

•3  ON/OFF  Functions  per  Main  Card.  Easily  expand- 
able to  any  no.  of  functions  w/Expansion  Cards. 

•Codes  quickly  field  programmable  via  plug-In  Cod- 
ing Cards,  Many  unique  3-d i git  codes  available.  Not 
basically  i  -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  directly  trigger  solid 
state  circuitry  or  relays,  etc  for  any  type  of  control 
function, 

•Low  Power  Consumption  CMOS  Technology. 
5VDC  Input.  Gold-plated  connectors. 


Improved  SCT41 0B 
Transmitter  Assy. 

SCT1 1 0  VHF  Xmtr/Exciter  Board 

•  1 0  Wis,  Output,  1 00H  Duty  Cycle! 

•Withstands  High  VSWR 
•True  FM  tor  exc.  audio  quality 

•  Designed  specifically  for  continuous  rptr.  service. 
Very  low  in  'white  noise" 

•Spurious-  75 dB.  Harmonics -60 dB, 
•With  0006%  precision  grade  xtal. 
•BA-30  30  Wt.  Amp  board  &  Heat  sink,  3  sec.  LP 
filler  &  re!,  pwr  Sensor 

•8A75  75  Wt.  unit  also  available 

SCT1 1 0  Transmitter  Assembly 

•SCTf  10  mounted  in  shielded  housing 
•Same  as  used  on  SCR  1 000  &  2000X 
•Completefy  assmbkJ.  w/FT,  caps,  S0239  conn. 
•10. 30,  or  75  Wt.  unit. 

SCT410B  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT1 1 0, 10  Wts.  nom. 
•Includes  "on  board** proportional  Xial 

Osc./Oven  circuitry  for  very  high  stability! 
•BA-40  40W.  UHF  AMP.  BD.  &  HEAT  SINK 


■H 


« 

4      .      * 


rkamm!  irfrvT  _ 

II 


'[        I 


SCP30  HEAVY  DUTY  30  AMP 
RACK  MT,  POWER  SUPPLY 

13 J  VDC  out.  115/230  inp  50/60  Hz. 
30A  @  70%  duty,  25A  @  100%  duty. 
Massive  30  lb.  Transformer  &  Heat  Sinks. 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secures  Digit  Access;  \  Aux  On-Off  function,  Audio 
AGO;  Built-in  timers;  etc  Beautiful  Audio! 
•OVl  inhibit  bd-  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•  Used  w/SCAP  board  to  provide  "Reverse  Patch" 
and  Land-bne  Control  of  Repeater 
•Includes  land-line  "answering'1  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps  I 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage.  $17.00  +  S/H, 


SPECTRUM  C0MMUNICA  TI0NS  CORP. 

1055  W.  Germanfown  Pk,  S9  •  Norristown,  PA  19403  •  (215)  631-171 0  •  Telex:  846-21 1 
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GORDON  WEST'S 

RADIO  SCHOOL 


21  DRV  NOVIC€ 

2  code  topes 
1  1 2  poge  book 
World  maps 
Freo^uerKv  chofts 
Course  cerCifkote 
Free  mogo2tne  coupon 
SO  piet©  literature  set! 

S70  in  equipment  certificates  from  ICOftA. 
K€NUUOOD.  art  Yft€SU  $1 9.95 


COMPLfTC  NOVICC  COUftSC  $49.95 

4  code  topes.  2  theory  topes.  2  text  boohs, 
code  oscillator  set.  crammer  test  pocket,  ond 
S70  discount  coupons 

NOVlCi  TCXTQOOH  $4.95 

UJritten  by  Gordon  West,  this  1 1 2  page  book 
contains  oil  Novice  questions  and  answers 

NOVICC  COEK  COURSE  $39.95 

6  tope  stereo  code  course  for  feornirig  the 
code  from  scratch  Includes  cerahcotes 

TCCHNKlfiN  THCOrW  COURSE  $19.95 

2  theory  tapes  &  2  tettboofrs. 

G€N€«fli  THCOflV  COUASC  $1 9.9S 

2  theory  topes  &  2  textbooks, 

TCCHNIOAN/OCNCHIH.  COUftSC  $19.95 

Combined  tech  &  general  course  uMh  4  tapes 
end  1  book 

TH€  COmPt€7€  G€N<AfU  $49,95 

4  tapes  &  2  books  for  theory  ptos  6  tape 
stereo  code  set  for  CLU  speed  building. 

G€N6flRl  COD€  COlM5€  $39.95 

6  tape  stereo  code  course  for  CtU  speed 
buikftng  from  S  u/prri  to  1 3  ujpnt 

TMC  COWPWTf  flDVRNC€0  $49.95 

4  topes  &  2  books  for  theory  plus  6  tape 
stereo  generof  or  extro  doss  code  course. 
(Specify  which  CW  topes  you  wont.) 

RDVRNCtD  TH€ORV  CLASS  $1 9.95 

4  cope  stereo  theory  course  plus  fully  illus- 
trated theory  book. 

nt€  coiwptro  cm*  $49.95 

4  topes  &  2  books  far  theory  plus  6  tape 
stereo  <og*e  set  fat  CUJ  speed  building  1  3 
ujpm  to  2$  ujpm+t 
f  CTflfi  CODC  COVflS€  $39-95 

6  tope  stereo  code  course  for  CUJ  speed 
building  from  1 3  utpm  to  22  ujprn  * 

iXTHfl  thcory  cutis  $1 9.9s 

4  tope  stereo  theory  plus  fully  illustrated 

theory  booh, 
GORDON  UKST  aCCTRONKS  BOOK 

200  page  monne  electronics  book  plus 

manne  mobile  antenna  hints.  $19,95 

COMMCACWl  T€ST  MWP  BOOK  $29,95 

BRASS  COCK  K€V  &  OSCILLATOR  $1 9.95 
PLASTIC  COD*  H€V  &  OSCILLATOR  $14.95 
COPPCft  GROUND  FOIL  60<  FOOT 


SINGLC  COD€  TRP€S 

SO  0$  tACH  •  fctjV  2  G€T  Vd  ON6  FRi€ 


•  5  ujpfTi  Novke  Tests  •  5  ujpm  fleindcwn  Code 

•  5-7  Speed  Build  •  7  -I 0  Speed  Suld  •  1 0  Hump  Jump 

•  10-12  Speed  Bmld  *  1 2  1 S  CaKs  €1  Numbers 

•  1 5  Random  *  1  3  Test  Rrep  *  5^1 5  General  Qua 

»  1 5  Cn  Code  •  1  3- 1 S  Speed  Ould  *  1 5- 1 7  Speed  8wW 

•  17-19  Speed  Surtd  •  20  Random  •  20  Test  Piep 

•  £0  Car  Code  •  1 0-£4  Estrci  Quiz 


National  Tower  Company 


Shipping   Please  Add  S3  00  Each  For  Courses 
Si  00  Each  For  Single  Tapes 

Please  Direct  All  Orders  And  Inquiries 
ToTheNeA  Publishers 


RADIO  AMATEUR  CALLBOOK  INC 

925  SHERWOOD  DR..  BOX  247 

LAKE  BLUFF,  IL  60044  USA 
Mon-Fri  $-4  PM   {312}  234-6600 
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P.O.Box  15417  Shawnee  Mission,  KS.  66215 

Hours  8:30-5:00  M-F 


Chanoe  Without  Not  fee 


913- 


'ffiLffil! 


ROHN 


FREE  BASE  STUBS  WITH 
EACH  BX  SERES  TOWER 


25G 

25AG2  &  3 
25AG4 

4SG 
4SAG3S4 

956 

11200 

8X-4Q 
BK  48 

BX-64 

HBX-40 

HBX-48 

HOBX-tC 
H0BX-48 

3/16EHS 

1/4EHS 

NVQAIHiTELftM 

HF  ANTENNAS 


M 
sq  h 

sqft 

sq  U 

sq  it 

sq  tl 

sqfl 

sq  n 


TH3JRS 

TH2MK3S 
TH7DX5 
EJCP  14 
GK710 

1Q3BAS 
105BA5 
WBAS 
204BA5 

205BAS 
MS 
7  25 
7  35 

IBHTS 

18VS 

I2AV0S 

14AV0/WBS 

lflAVT/WflS 

1STD 

?BD0S 

5BDQ5 

VHF 
23BS 
25B5 
?8BS 
2HBS 
64BS 
V-2S 
v  3S 
V  45 
GPGZA 

Hfl!446Rl 
HBH4GH1 

HBT44MAG 
BN66 

215S 
2T8S 


10'  section    . 

moflsi  2  or  3  top  section 

modes  4  top  secHon 

10  section 

mooel  3  or  4  top  section 

10"  m*st  Z^dd. 
4D'seit  suDEHamg  [6 
4S' self  supporting  [6 
SS  sett  supporting  J6 
64' self  supporting  J 6 
40' self  supporting  [10 
4SseH  supposing  10 
56'  sett  supporting  tp 
40  self  supporting  18 
48  self  supporting  fB  sq  n 
*  BUT  WKi  SPECIAL  * 
500 '  gdlvaniied  1  strand 
500"  galvanized  7  strand 
ANTENNAS 

Tlfcudi 

3  element   Junior  Thunder&fO 
5  element    nuin<]erbir(f 
2  eienefil    Tnun<Ser&i(q 
7  element    ThundefDirq 
Explorer  14  triDantf  Deam 
30/40  M  conv    Exp  14 

Monobtnd 

Long  Jonn'  3  element  10  mtr 
Long  John1  5  element  10  rtiir 
long  John   5  element  15  mtr 

4  element  20  meter  S332-90 
Long  John'  ^  element  20  mtr 
Discoverer   rotary  dipote  30'4Oni[r 
Discoverer'  2  efem   40  meter  beam 

converts  7-2S  lo  3  e!em   beam 

NuAiband  Verticals 
'Wy- Tower'  10  thru  BO  meiers 
base  raded    10  inru  80  meters 
trap  wencai  10  rnru  20  meters 
trap  vertical  10  mru  40  meters 
trap    vertical    to    thru    80    meters 

Muhiband  Doutktett 
porta  We  tape  Oipole  I0'8t>  meters 
trap  doublet  40  and  SQ  meters 
trap  double!  10  Him  80  meters 
ANTENNAS  Buns  A  Vertical! 

?  meter  3  efement  &eam 
2  mete?  5  element  beam 
2  meter  8  element  beam 
2  meter  14  element  oeam 
A  element  6  meter  beam 
colinear  gain  vertical  133-174  MHz 
cohnear  gain  vertical  220  MHz 
colirvear  gain  vertical  430  470  MHz 
base.  2  mtr   ground  plane  3  0B 

VHF  ft  UHF  tfeMti 
tiger o>ass  2  mtr  6dB  gain  3/8  24  mi 
Hy Bander  2mir  6dB  gam  3^8-24  rni 
Hy Bander  I  meter 
rerriie  balum  for  10-80  meters 

OSCAfl  LINK  ANTENNA 
70cm    435  UHi 
Complete  Oscar  link  system 


CUSHCRAFT ANTENNAS 

A0P-1  complete  Oscaf  Link  sysiem 

AW  flbana    (/*wave  vertical 

A3  3  element  tnoand  beam 

A?43  7  &  10  MH?  add  on  kit  ror  A3 

A744  7  &  10  MHz  add  on  kit  for  A4 

4218X1  18  element  2  m|r,  2%  8   pooniei 

H4  10. 12, 1 5,20  meter  vertical 

A4S  4  element  Tnband  beam 

M4  40- to  mtr.  vertical 

AV5  B0  to  mtr  vertical 

ABX2B  2  mtr     Ringo  Ranger 

ARX45-QB  45Q  MHz    'fiingo  Ranger     

A144-11  144  mi    11  ele    VHF 

A147-1 1  11  element  M6-U8  MHz    beam 

A147-22  22  dement   Power  Packer" 

AU4-10I  10  element  2  mtr    Oscar 

At*4j-20T  W  mmrtt  2  mtr    Osca* 

215WB  15  efcemem  2  mtr    Boome? 

220B  17  efement  FM    Boomer 

230WB  144  148MHz    30  element 

32-19  19  element  2  mtr    ■Boomer". 

424B  24  element    Boomer' 

10-4CD  4  element  10  mtr    'Skywatker' 

1S-4CD  4  element  15  mflr     Skywalkef 

20  4C0  4  elemeni  14  MHz    Snywaifcr 

HUSTLCN  ANTENNAS 


4BTV 
5BTV 
6BTV 

MOTORS 

Alliance 

Alliance 

TELEX 

TELEX 

TELEX 

fLLE> 


4Ch  10  mtr   vertical 

80-10  mtr   vertical 
6  band  trap  vertical 

HD73  (10  7  sq  ft  J 

U110 

AH40  TV.  3  sq  ft 

C04S-II  [8  5  sq  tf  J 


HAM 

T2X 


IV  [15  sq 

20  sq   It  I 


n  I 


I2-18  4  6-22]  4080  -  per  tool 
1^16  4  6  20  4090  per  foot 
1 106  RftSU  Wifii  8  low  loss  loam  per 

1158         RG8U  Columbia  supertfei  100 
H         RG8U  Low  loss  100%  bonded  •*  sfaM 
88%  un  copper  braided  sneitd   perfooi 


*oot 


$59  50 
$69.50 
$76  &0 
SI 40  0D 
ST42  90 
S180  00 
SU90 
S2T550 
$274  50 
SJ68  50 
S474  50 
1249  50 
S338  90 
$432  00 
S3T3.00 
$423  50 

J40  00 
S50.00 


$221  00 
$510  00 
$202  00 
SW7  00 
$355  00 
JA1.M 

$78.00 
$174  00 
$265  06 

$408  00 
StSOOO 
S420  00 
$264  00 

$502  00 
£39  00 
54900 
S84  00 

1123  00 

$139.00 

$59.00 

$109  00 

$29  00 
S33  00 

>;=*  do 

SbOOO 
£84  00 
$56  00 
$4900 
S67  00 
$24  00 

$59  00 
$43  00 

$24  00 

£23.00 

$79  00 
$258  00 

$169.00 
$152.00 
$246  00 

$81  00 

sat  oo 

$125  00 

$204  50 

$344  00 

$94  50 

$11100 

$39  25 

$39  25 

$50.  M) 

$50^0 

S14t  lb 

$5*00 

577  50 

S8i  00 

$101  2S 

$216.00 

$101.25 

$81  00 

$124.75 

$145  00 

S310S0 

$79  00 
$10500 

$124  00 

$104.00 
$47  00 

CALL 
CALL 

CALL 

SO  16 

$0  35 

£0  17 

$31  00 

$0  35 


I- 


unlden 


BC100XLT 

$199.90 

100  Cn  ii  bana.  wit* 
aircraft.  10  priority 
channels  lockout 
scan  delay,  auto 
searcrt  track  tuning 
d^ect  Ch  access. 
w/AC  adapter,  carry 
case  &  ear  phone 


BC145XL     $92.90 

1G  Ch  10  band,  built-in  delay 
review,  priority,  memory  backup, 
Ch  lockout    direct  Ch  access 
weather  search  AC/DC 


MHz 


BC55U1  10  Ch  10  Band  hand  nets* 

BC200XLT  200  Cn  1?  band  tiand  held  800 

8C175XL  10  Ch  n  band  arrcfah  AC/ DC 

BC210XLT  40  Ch  11  oand  a  i  real  I  &  weather 

BCBOOXLT  40  Ch  12  band  aircraft  &  800  MH/ 

&C560XLT  16  Ch  10  band  mobile  weather 

BC5B0XL1  100  Ch  11  band  mobile  weather 

8C7*DXLT  100  Ch  12  band  aircraft  8  800  MHz 


$114.18 

S269.9D 
S 14  9  90 
5179.90 
$239.90 
S99.90 
S  189.90 

S  279 .90 


--- 


«««>*vc^ 


Z60 

&0  Channel  8  band,  w /air craft 
programmable,  60  pre- 
programmed Channels,  search  or 
scan  alarm  ctock  priority,  perma- 
nent backup,  ch  lockout  scan 
delay,  AC/ DC  with  bath  cords 

R1D70    .  S799U 

tfl  Ch  6  band    programmable 
permanent  memory  backup  dual 
level  digital  drsptay  Ch  lockout, 
step  control,  AC  omy 


$99.90  INF5  $89.90 

AC  powered  Turbo  Scan' 


H-r£ 

programmed  by  stale  to  receivf 
any  type  ot  police  transmission 
plus  life  8  weather  scans  at  50 
channels    per    seta  no     digital 

display   instant  weather 

MF1 $119.90 

Pre  programmed  mobile  receives 
50  stales  potoe.  plus  instant 
weal  her  scans  40  channets  per 
second.  DC 


10  meter  iransceiver,  25  wait. 
can  be  programmed  lo  split 
transceiver  SSB  CW  AM   FU 
piogramamoke  scanning.  fuUy 
automatic  noise  oianker  2  V.  H 
7V4W    110 

AR350D  $299.90 

unldeir 

?5  WATT  to  Meter  Transceiver 
at  mooe  operation  oacku  myrti 
hjndion  LCD  meter  frequency 
rock  auto  squelch.  KB.  RF 
gam.  PA,  external  speaker  jack, 
7^YVx9fiDx2y?H 


§~\§is£9E 


0$i 


*30 


WT2510 


$249.90 


MAXON.    $26.95 

ModM  4 9$ A     49  MHz.  FN  2  WAT  RAW 

hands   free  operation     voice  acth 
transmit  up  to  '/;  mtle  Batteries  optional 

model    498  $34,95 

same  Seal u res  as  J 9SA  except  use e,    AA 
mead  batteries  and  comes  with  battery 
charpe* 


TENNA  PHASE  III  POWER  SUPPLIES 

PS 4  -  $19  90 

Fully  regulated  13  8  VOC  4  amps  con- 
stant with  surge  protectiori  overload  pro- 
tection wAAStam  auto  reset 

«7  S2490 

Fully  regulated  7  amp  constant  1 0  amp 
surge  capacity 

PS12  

Fully  reyuJatea   10  amp  constant  13  amp  surge 
prelection  w/mstani  auto  resei 

FSZ0 

Fully  refused.  25  amp  surp  capacity.  1 3  B  V0C 

with  meter 

PS25 S79  90 

Restated  4  5-15VEJC-25  Amp  constant  27  amp  surge   instant  aula 
reset   dual  meter  tor  current  £  voltage 

PS35  $99.90 

Same  as  above  except  35  amp  constant  37  amp  surge  adjustable 

trom  10  Id  15  vo-' 

PS5«  $159  90 

Fully  regulated  50  amp.  ad i u5:aoie'.0itage 'i  i^vDC  ctj. 
short  circuit  protection   mjiijojg^mdjiijijpjSjijAj^caCTjr^^ 


.  $34.90 

electronic  overload 

S64.90 

1 7  amp  consfam 
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IF  YOU  BUY,  SELL  Off  COLLECT 
OLD  RADIOS,  YOU  NEED.„ 


Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  40"s  &  50*3  Radios  &  more... 

Free  20-word  adzach  month.  Don't  miss  out! 

Free  Sample.  6-Month  Trial  -  $11* 
1-Year:  $19  ($28  by  1st  Class).  Foreign-  Write. 

A.R.C.,  RO.  Box  2-E4,  Carlisle,  MA  01741 


\cxtl)a\ 


I  I 


*  Call  Todtn 
-  Mr  Ship 
I  flfl 

:oo 

1000 
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THIS  MONTH'S  GOODIE  FROM  THE  CADDY  STORE: 

KENWOOD  TM-221 A 

UNDER 

1399.00 

4 January  ONLY. 
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SUPER  PERFORMANCE  RATTERIES 


SUPER  KENWOOD 


BY  POPULAR  REQUEST 

SUPER  KENWOOD  PB  2SS/PB  2BS. 
84  volts,  9O0ina  double  the 
capacity  Ot  the  P8-2S/PB-26  lor 
the  2500/3600/3500/3600  Charge 
with  either  I  he  standard  wall 
cftarger  or  drop  Hi  charpjef.  3 
inches  high  $65  00* 


SUPER  ICOM 

SUPER  ICDM  8P -7113.2  volts,  900ma, 
double  the  capacity  ol  the  Icom  BP-7, 

5w  output. 

SUPER  ICOM  BMS,  9  6  volts.  1 200m a, 
50%  more  capacity  than  the  l  com  BP-e 

Both  are  rapid  base  charge  only,  or 

slide  in  wall  charger  A  metres  high  BP- 

7S  or  BP^S  S69.00* 

intftli  for 

Knit  wood  PB  25.  25H.  ?6 

loom  flp-3 

I  ram  BP-5  |50Qmt) 

Icom  BP -7  |500mal 

I  ram  9P-B 


s?&orr 

K2.00" 

moo* 
saaoo" 

134  DC* 


Exact  replacement  FN8  2  Nicad  pack  for 
YaesuFT-4M^/207R/20fifl/708fl  S37.00* 

'AdO$irjOsrttppmc)&  nareftng,  CT  residefits  add  r^feiax 

Complete  Ime  of  NICAD  replacement  packs  for  Icom.  Kenwood.  Yaem  Tempo.  Sanlec,  Azden. 
Cordless  Tetephonee.  Alkaline.  rViicad  and  Gelt  Cells.  All  NlCAO  packs  include  a  1  year 
guarantee,  Commercial  Radio  Packs  also  available. 
For  all  your  battery  needs,  write  or  call  today  for  a  complete  catalog.  Dealer  inquiries  invited, 

iiiHHPeMPHOK  inc. 

149  Palmer  Road  .    Southbury.  CT  06488 

(600]  634-8132  In  CT  (203)  264-3385 


PACKET  RADIO  SOFTWARE 

FOR  COMMODORE  64   128  COMPUTERS 


PACKET  TNC  INTERFACE  PROGRAM  ($34.95) 

TNCLINK-64/128  provides  a  menu-driven 
operating  environment  for  Packet  Radio 
operation  of  any  TNC  requiring  external 
software,  FAST  Machine  Language 
program  is  more  than  a  terminal  emulator. 
Features  include: 

•  Computer  data  transfer  rates  of  up  to 
1 200  baud 

•  User  defined  split-screen  size  and  colors 

•  Complete  Disk  and  printer  support 

•  Operating  setups  can  be  saved  on  disk 

•  Ten  25r3-character  message  buffers 

•  8192  character   receive  and   transmit 
buffers 

PACKET  NETWORK  HAPPING  PROGRAM  ($29.95} 

PATHFINDER-W128  monitors  a  Packet  frequency 
ar*d  forms  a  table  of  all  active  paths  between  stations 
heard  Up  to  1 28  calls  are  stored  in  a  table  which  can 
be  saved  on  disk.  This  allows  you  to  quickly  find  ihe 
best  paths  to  use  for  accessing  stations.  Features 
include: 

•  Find  ail  stations  and  digipeaters  available  to  you 

•  Find  one  or  two  digipeaier  paths  between  stations 

•  Highlight  stations  used  as  digipeaters 

•  Pnnt  fists  of  calls,  paths,  or  digipeaters 

PC  VERSION  NOW  AVAILABLE 


Termi:  To  order  tend  criecK  or  Moray  Order  Monoy  dach:  guaranty 
Mas*  residents  add  5°.*j  sales  I  Ah   Add  £2  50  stuppmg  per  order 

ZELTWANGER  ELECTRONICS 

P.O.  BOX  4995 

NATtCrt  MA  01760 
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NEW  ONLINE  CALL  DIRECTORY 

Our  new  HArVfCdLL  service  gives  you 
494,1 14+  Hams,  via  your  computer 
$29  95  per  year  —  unlimited  use' 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  23117 
703:  894*5777         S00:  282-5628 
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KENWOOD  O  ICOM   YAESU 
We  want  to  be  Your  Radio  Store 

Full  Line  of  Amateur  fladtoandCofripuhrr  interlacing 
I  Accessories  -  Tim  W7IQV  or  Preben  K7KMZ 

(^RL         (801)467-8873 

1057  E.  2100  So.  Salt  Lake  City.  Utah  14106 


CIRCLE  343  OK  READER  SERVICE  CARD 

Half-Square  QRV-DX  Monoba riders. 

if 

Wort  DX  willi  No  Tower  sod  So  Amplifier.    * 
Cut  ixosc,  cut  ocar  sigs,  build  DXsig^.  kilt  QRM. 

41  Meter*  15  Meter?    20  Meier*  40  MeieK 

$29.95  S39.95   S49.95   569.95 

Co*x  Feed.  BrtviJ^tJe  Pawenv  Low  Piodle.  Hcadv  ta  U« 

Highest  DX  Gain  per  Dollar 
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Number  9  on  your  Feedback  card 


Cheap  and  Dirty 

Oscillator 


An  audio  frequency  source  for  pennies 


by  Dave  Marling  VE1VQ 


As  long  as  it  still  works  like  the  experi- 
menter would  want  it  to,  simple  is 
always  best  I  Take  electronics  test  equipment 
Why  build  a  complicated  piece  of  test  gear 
when  a  simple  one  will  do  the  same  job?  This 
project  costs  less,  is  easier  to  put  together, 
and  less  likely  to  fail. 

The  audio  oscillator  in  this  article  serves  to 
illustrate  this  point.  It  couldn't  get  much  sim- 
pler. Don't  forget  that  the  output  is  far  from 
being  a  sine  or  square  wave.  This  project  is 
simple  and  functional,  not  laboratory  grade. 

Circuit  Operation 

When  switch  SI  is  closed,  voltage  is  con- 
nected to  the  circuit  through  the  diode  CR1. 
Resistors  Rl  and  R2  act  as  a  voltage  divider 
initially  holding  the  base  of  transistor  Ql 
(PNP)  and  the  collector  of  Q2  (NPN)  to  6 
volts.  Capacitor  C2  begins  to  charge  through 
R3.  When  the  voltage  across  C2  reaches 
about  6*7  volts,  Ql  turns  on.  This  forces  the 
base  of  Q2  high,  turning  on  Q2.  The  emitter 
of  the  second  transistor  goes  high  and  since 
the  output  is  taken  from  across  R5  this  also 
goes  high.  When  Q2  switches  ont  the  output 
resistor  R5  is  effectively  placed  across  the 
PNP  base  resistor  R2  to  ground. 

Now  Q 1  base  voltage  drops  from  6  to  about 
3.6  volts  turning  on  Q I  even  harder,  C2  starts 
to  discharge  through  R4  until  the  voltage 
across  the  capacitor  is  less  than  the  0.7- volt 
difference  required  across  the  base-emitter 
junction  needed  to  keep  the  transistor  turned 
on.  Ql  turns  off.  Q2  turns  off,  The  output 


OUTPUT 


m 


m 


Figure  /.  Resistors  are  14  watt. 


goes  low.  Ql  base  voltage  returns  to  6  volts 
and  the  whole  thing  starts  again.  Eureka— an 
oscillator! 


Figure  2.  A  500k  Q  volume  control  with  a  switch 
can  replace  SI  and  R3. 

The  transistors  are  not  critical.  PNP  and 
NPN  types  with  fiTs  of  between  200  MHz 
and  1.1  GHz,  plastic  low  power ,  metal 
signal.  RF  power  output,  and  even  a  couple 
of  unmarked  TCKTs  were  tried,  and  all 
worked  fine  with  very  little  difference  in  the 
frequency. 

Two  components  do  affect  the  frequency. 
Make  R3  smaller  and  frequency  goes  up. 
Make  C2  larger  and  it  goes  down. 

Voltage  is  another  non-critical.  Varying 
the  supply  voltage  from  4.5  to  15  volts 
changed  the  frequency  somewhat  but  oscilla- 
tor stan-up  occured  every  time  power  was 
switched  off  and  on. 

If  money  is  no  object,  make  this  thing  vari- 
able by  changing  the  value  of  R3  to  68kfl  and 
adding  a  500kQ  potentiometer  in  series. 

As  mentioned  before,  the  output  has  a  defi- 
nite lack  of  purity.  The  waveform  is  actually 
a  spike  with  a  repetition  rate  of  about  a  thou- 
sand hen/  If  the  experimenter  views  the 
output  on  an  oscilloscope  he  will  see  all  kinds 


of  fuzz  and  garbage  along  with  the  original 
one  kilohertz  pulse. 

Uses 

In  the  bygone  days  of  ham  radio  when  the 
experimenter  used  to  fix  his  own  stuff  instead 
of  shipping  it  back  to  the  importer,  one  of  the 
more  indispensable  pieces  of  test  gear  was  the 
signal  injector.  Starting  at  the  speaker  in  a 
receiver  or  audio  amplifier  and  working 
backward  along  the  signal  path  with  the  injec- 
tor, the  defective  stage  was  found  when  the 
signal  disappeared . 

All  of  that  garbage  from  the  oscillator  actu- 
ally has  some  use.  While  checking  the  audio 
stages,  the  1000  Hz  comes  through.  Once 
into  the  IF  and  RF  sections  the  fuzz  shows  its 
true  stuff.  The  oscillator  has  usable  output  out 
beyond  30  MHz, 

I  run  a  burglar  alarm  business.  One  of  the 
things  that  makes  the  alarms  ring  in  the  night 
is  the  four-wire  cable  that  runs  from  each  of 
the  many  sensors  to  the  alarm  panel.  Things 
go  fine  until  a  couple  dozen  of  these  come 
through  a  hole  in  the  back  of  the  panel  and  the 
ID  tags  have  fallen  off  half  of  them.  What  to 
do?  Connect  the  output  of  the  oscillator  to  two 
of  the  four  wires  in  one  of  the  lines  at  the  far 
end  of  the  run.  Back  at  the  panel  I  check  out 
the  unknowns  by  listening  to  each  in  turn  with 
a  small  battery  powered  audio  amp. 

How  about  a  code  practice  oscillator?  Sim- 
ply connect  a  key  in  series  between  the  output 
capacitor  C3  and  an  audio  amp  and  pound 
away. 

Simple  test  equipment-simple  to  build, 
simple  to  get  working  and  simple  to  use  with 
all  kinds  of  uses,  That's  the  best  kind!1 
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Figure  3.  Move  the  oscillator  output  from  test  point  1  through  to  test  point  &  Output  from  the  speaker  should 
increase  as  the  experimenter  gets  closer  to  the  antenna  connector,  because  of  die  gain  in  each  stage. 
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Number  10  on  your  Feedback  card 


by  W.S.  Gardiner  VE6BGL 


AutoSketch  and 
Amateur  Radio 

Inexpensive  CAD  program  for  both  shack  and  home 


AutoDesk  Inc. 

2320  Marinship  Way 

Sausalito  CA  94965 

415*332*2344 

Price  Class:  $80 


Last  April,  I  bit  the  bullet  and  went  shop- 
ping for  a  new  computer  because  the  old 
one  was,  well,  oidf  I  snuck  the  new  beast 
through  the  door  with  the  usuaf  ham  stories: 
it'll  be  great  for  word  processing,  the  kids  will 
use  it,  computer  literacy  is  important,  etc.  The 
XYL  had  probably  figured  out  that  the  new 
computer  would  soon  be  spewing  out  RTTY  or 
Morse  dit-dah  beeps!  I  gave  the  old  computer 
to  the  kids,  and  they  and  the  neighbors'  kids 
are  now  happily  shooting  Martian  invaders. 

Software  was  next.  The  local  BBS  system 
had  a  bunch,  and  I  soon  became  interested  In 
graphics  programs  for  drawing  circuit  boards, 
However,  the  BBS  software  couldn't  do  the 
job.  The  commercial  stuff  could  do  the  job, 
and  had  features  galore,  such  as  auto-routing, 
sixteen-layer  handling,  pretty  colors;  all  ex- 
plained by  manuals  as  thick  as  phone  books. 
These  programs,  however,  would  put  a  dent  in 
anybody's  wallet. 

Little  Brother  Does  the  Job 

Onto  the  scene  creeps  AutoSketch.  This  is 
the  low-buck  brother  of  AutoCAD  the  industry 
standard.  AutoCAD  costs— well,  let's  say  it's 
not  in  my  budget,  while  the  list  price  of  Auto- 
Sketch  is  affordable  at  under  $100.  If  doesn't 
have  all  the  features  of  AutoCAD,  but  does  a 
noble  job  just  the  same! 

So  far,  I  have  used  it  for  the  chassis  layout,  a 
circuit  board  design,  some  furniture  arrang- 
ing, and  guy  wire  calculations.  Chassis  layout 
is  particularly  neat.  (See  Figure  1,)  After  you 
draw  a  box  layout  like  this  one,  you  can  use 
the  AutoSketch  stretch  feature  to  make  the 
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Figure  t*  AumSketch  drawing  of  a  chassis. 
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box  longer  or  wider,  The  dimensions  are  auto- 
matically recalculated!  You  can  also  change 
the  size  of  the  box  by  scaling  it  up  and  down 
when  you  plot  it  on  the  printer.  With  enough 
computer  paper  on  hand,  it  would  be  possible 
to  lay  out  a  full-size  floor  plan  of  the  Queen 
Mary,  paste  the  strips  together,  and  start 
building  from  your  plans. 

Commanding  Designs 
Circuit  board  layout  is  easy  with  Auto- 

DTMF/steel  keys! 

sealed  gold  contacts! 


•  COLOR   All  Keyboards  come  in  BLACK 

OPTIONAL   Specify  DARK  BROWN  •  Collects 

are:  WATER  PROOF/DUST  PROOF  •  Completely 

soft  contained  -  NO  RR  *  Simple  3- wire  connection  P 

Output  leva!  atfj.  *  Wide  operating  range  4  to  16  VDC  * 

Wido  temperature  range  -22*  to  •  IBCPF  •  Supplied  witri 

Instruction*,  scnemaiic  lemplata  &  hardware 

P-7V  12  KEY  VERT.      $53*  CALL  Oft  WRITE 

P-7H  12  KEY  BOmz.    $53'       FOR  FREE  CATALOG 
P-8V  16  KEY  VERT.       $57*        *R«que*t  quantify  pricing 


Mail 
Order 
To 


tpipocSommunications 

Emphasis  ts  on  Quattiy  &  Reliability 


P  O  Box  2020 

Pol  Jock  Pines.  California  95726 

916-S44-5444 

FAX^9l6-644-PlPO 
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Sketch,  Until  now,  I  drew  all  my  layouts  on 
0.1  "graph  paper  and  transferred  the  finished 
design  onto  copper.  This  meant  a  lot  of  time- 
consuming  erasing.  AuloSketch  has  a  grid 
feature  you  can  set  to  0.1  *  x  0:1 " .  A  series  of 
dots  appear  exactly  0,1*  apart,  move,  copy, 
and  mirror  commands  make  drawing  a  1 4-pin 
DIP  socket  a  breeze.  I  drew  one  pad,  used 
copy  to  copy  it  seven  times,  then  group  so  the 
computer  would  treat  it  as  a  unit,  and  mirror  to 
create  a  finished  part.  (See  Figure  2.) 

Once  you  have  created  a  part,  you  can  add 
it  to  other  drawings,  or  move,  copy,  or  modify 
il,  You  can  create  a  part  library  for  frequent  use. 
Just  pull  them  up  from  the  menu,  put  them  in 
position,  and  keep  going!  Talk  about  fast! 

AutoSketch  for 
Home  and  Shack 

Remember  when  the  XYL  wanted  to  move 
the  piano?  You  lugged  it  all  the  way  over  by 
Ihe  begonia  planter,  and  il  wouldn't  fit!  Well, 
have  I  got  a  tool  for  you.  First,  measure  the 
room  and  everything  in  it.  Next,  use  AutoS- 
ketch to  draw  a  floor  plan,  complete  with  the 
objects  in  the  room.  You  can  move  them 
around  on  the  screen  first! 

For  example,  you  might  be  deciding  on 
where  to  put  the  operating  desk  and  chair  for 
your  new  shack.  Draw  the  desk  and  chair  on 
the  floor  plan,  along  with  all  the  windows, 
doors,  ctosets,  etc.  Then  you  can  move  the 
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tfj  This  shows  a  single  DIP  pad  at  a 
large  size. 


b)  This  is  the  result  of  reducing  the 
pad  size  a  fid  using  the  copy  com- 
mand sewn  rimes. 


□  B  0  0  B  Q  E 


740* 


Ui 


B  B  B  B  S  2  0 

c)  Using  the  mirror  command  on 
the  seven-pad  row  gives  this  image. 


urn 


d)  Vie  final  product.  This  can  he 
copied  and  p faced  anywhere  on  the 
PCS  layout  diagram. 


Figure  2.  Using  AutoSkeich  to  draw  a  14-pin  DIP  socket  for  PC  hoard  layout. 
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Figure  J,  /toom  tayom,  AutoSkeich  can 
reposition  components  in  the  room,  such  as  the 
desk  and  chair  (lower  right). 


furniture  around  on  the  computer  screen  with 
ease,  rotate  lets  you  turn  the  chair  or  desk 
around  to  any  angle,  and  measure  tells  you  the 
distance  between  two  specified  points.  The 
angle  command  is,  of  course,  for  angles,  and 
area/perimeter  figures  out  how  much  carpet 
you'll  need  for  your  dream  shack! 

How  about  guy  wires  for  the  tower  outside? 
Again,  draw  a  plan,  move  the  lines  around 
on  the  screen  until  they  took  OK,  then  use 


the  measure/angle  feature  to  do  the  calcula- 
tions. Simple!  If  you  make  a  mistake,  Auto- 
Sketch  has  an  undo  command  to  fix  up  the 
blunders. 

The  Computer  and  Printer 

A  coupte  of  hints:  Leave  about  100K 
workspace  on  your  disk  to  allow  the  program 
to  store  data.  If  the  program  suddenly  stops 
printing,  the  disk  is  probably  full.  My  copy  of 


AutoSketch  has  a 
read-me  file  with  in- 
structions for  using 
dot  matrix  printers, 
which  I  should  have 
read  first! 

You  can  print  big 
drawings  in  sections 
and  tape  them  to- 
gether Remember 
that  a  box  of  com- 
puter paper  is  8-1/2* 
wide  by  several  hun- 
dred feet  long,  You 
could  draw  a  full- 
size  wall  section  of 
the  new  house! 

To  use  AutoS- 
ketch you  will  need 
an  IBM  compatible 
computer  (512K 
minimum)  with  two 
5  V* "  disk  drives, 
and  a  Hercules.  EGA  orCGA  monitor,  I  recom- 
mend a  mouse,  but  you  may  use  keyboard 
control.  You'll  also  need  a  plotter  or  dot-matrix 
printer.  I  use  an  Epson  FX86e.  The  program  is 
very  fussy  about  what  it  talks  toh  and  if  you 
aren't  sure  that  your  printer  is  compatible, 
take  it  with  you  to  the  computer  store  and  try  it 
out  before  buying. 

A  final  word  to  my  drafting  teacher  way  back 
in  Grade  10.  who  never  liked  my  arrowheads, 
who  said  I  never  could  center  a  drawing,  who 
despised  my  lettering.  _ .  Hah!| 
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CALL  US 
NOW! 


Your  Ham  Dollar  Goes 

Further  At 

CALL  OR  WRITE  FOR  SPECIAL  QUOTE 


When  it  comes  to 

FAST  DELIVERY-  HONEST  DEALING  and 

PROMPT'DEPENDABLE  S-E-RV-i-C-E  D.aCK-up 


We  Jon  t  just  advertise  \\  —  WE  GIVE  IT* 


&r& 


In  1937,  Stan  Burghardt  (W0IT),  because  of  his  Intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
long-lasting  tradition  of  Honest  Dealing,  Quality  Products  and 
Dependable  ■  *S-E-/?-  V-l-C-E '  7 

Above  all,  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair"  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  quality  with  30, 
SO  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 


—  WE 

SERVICE  WHAT  WE 

SELL  — 

AEA 

Belden 

Icom 

Nye 

Alinco 

Bencher 

Jeroid/Delhi 

Patomar 

Ameritron 

Brrd 

Kantronics 

Radio  Callbook 

Amphenol 

Butternut 

KDKJEncomm 

Rohn 

Amp  Supply 

Centurion 

KLM 

Telex/Hygain 

Antenna 

CES 

Larsen 

Ten-Tec 

Specialists 

Cushcraft 

MFJ 

Trio- Kenwood 

Astron 

Dates 

Mirage 

Unadilta/Reyco 

B&W 

Hustter 

Moseley 

Yaesu 

Write  today  for  our  latest  Bulletin  /Used  Equipment  List, 
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SATISFACTION! 


"AMERICA'S  MOST  RELIABLE  AMATEUR  RADIO  DEALER" 

SELL-TRADE 

New  S  Reconditioned 

Ham  Equipment 

Call  or  Write  Us  Today  For  a  Quote! 
You'll  Find  Us  tobeCourleuuN.  Knowledgeable 

and  Hones  i 

phone  (605)886-7314 
fax  (605)  886-3444 


STORE  HOURS; 

M  WM.  (CSI| 

MOM  DAT  lW»  FtlOAT 

OMUAHlffDAfS 

Itmm  MPJ.  (CHI 

CLOSE  □ 

SUNDAYS  HOLIDAY 

MAU    AND 

OfDMv 
WELCOMIP 
fh*f  r«  out 


■  — .  ^j  .  i ,    r- 

69:  «•■ 


182  N.  Maple 

P.O.  Box  73 

Watertown,  SD  57201 


Get  the  most  of  HF  Mobiling 

Yaesu  FT-747GX 

SPECIAL  OFFER! 

CALL  TODAY 
FOR  SPECIAL  QUOTE 
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Number  1 1  on  your  Feedback  Card 


73  Review 


by  Larry  R.  Antonuk  WB9RRT 


Bird  Model  4381 
RF  Wattmeter 

Complement  to  the  trusty  43. 


Bird  Electronic  Corporation 

30303  Aurora  Road 

Cleveland  (Solon)  OH  44139 

Price  Class;  $695 


Anyone  who  has  worked  his  way  up 
through  the  two-way  radio  business  is 
intimately  familiar  with  the  Bird  Model  43 
Thruline*  Wattmeter.  The  "Bird*'  is  found 
next  to  every  toolbox,  on  every  bench,  in  per- 
manent installations,  and  anywhere  where 
there's  RF.  Have  lunch  with  a  few  old-timers  in 
the  land  mobile  industry,  and  you're  bound  to 
hear  stories  about  the  time  "the  Bird  Fell  from 
the  seventy-foot  mark  on  the  tower  and  sur- 
vived, "  or  how  "when  I  started  out  in  this 
business,  I  had  nothing  but  a  box  of  fuses,  a 
tube  caddy,  and  a  Bird,"  Tough,  portable,  and 
accurate.  .  /'take  my  wife,  take  my  car,  but 
keep  your  hands  off  my  Thruline" , .  .  the  Bird 
would  never  lei  you  down. 

New  Bird  Mode!  4381 

Progress,  of  course,  did  not  stop  with  watt- 
meters. The  Bird  Modef  4381  Thruline  watt- 
meter is  one  of  the  latest  high-tech  additions 
to  the  Bird  line;  the  new  kid  on  the  block. 
Boasting  a  dazzling  array  of  bells  and  whis- 
tles, the  4381  is  quite  a  contender  (It  needs  to 
be,  considering  how  firmly  entrenched  the  in- 
cumbent is!) 

The  Model  4361  is  the  next  logical  step  in 
the  Bird  line.  It  makes  use  of  a  similar  50Q  tine 
section,  with  the  same  "Quick-Change"  con- 
nectors, and  the  same  power  sensing  ele- 
ments. In  a  move  totally  contrary  to  industry 
trends,  Bird  designed  a  new  product  that  uses 
the  same  "slugs"  that  we've  been  using  in  the 
Model  43  for  years.  This  means  that  the  4381 
can  make  use  of  existing  inventories  of  ele- 
ments ,  which  keeps  the  cost  lower  and  en- 
sures compatibility  with  all  the  other  Birds 
(and  Bird  clones)  in  the  shop. 

The  4381  uses  two  "slugs"  at  once — one  at 
a  given  power  level  to  sense  forward  power, 
and  a  second  at  one-tenth  of  the  power  level  of 
the  first  to  sense  reflected  power.  The  ten-to- 
one  ratio  provides  higher  resolution  when 
sensing  reflected  power,  and  allows  the  unit  to 
provide  instantaneous  SWR  readings,  or  for- 
ward or  reverse  power,  at  the  touch  of  a  but- 
ton.  If  the  convenience  of  one-touch  readings 
is  not  necessary,  it's  perfectly  OK  to  use  only 
one  element,  and  manually  reverse  it  to  read 
reflected  power. 

Past  the  RF  Sensor 

Once  past  the  RF-sensing  portion,  all  simi- 
32     73  Amateur  Radio  •  January,  1989 


lanties  cease.  The  4381  is 
housed  in  a  slant-front 

table-top  case,  the  two  ele- 
ments fit  near  the  top,  the 
digital  read-out  is  in  the  mid- 
dle, and  the  multi-function 
keypad  is  near  the  bottom. 

The  keypad  selects  the 
current  operating  mode  of 
the  device.  Hit  the  fwd  cw 
button,  and  you're  reading  the  continuous 
wave  power  going  in  the  forward  direction — 
forward  being  the  direction  that  the  arrow  on 
the  element  in  the  forward  socket  is  pointing. 
All  in  all,  the  unit  will  read  CW  or  PEP  power  in 
wans,  milliwatts,  or  kilowatts  from  2.5  to  1000 
units  in  the  forward  direction,  and  0.25  to  100 
units  *n  the  reverse  direction.  SWR  can  be 
directly  read  from  1.00  to  99.99,  modulation 
percentage  from  0  0  to  99.9,  and  return  loss 
over  the  range  of  0  to  36.1  dB-  For  conve- 
nience, you  can  display  forward  and  reflected 
power  as  dBm.  As  a  bonus,  the  4381  provides 
two  types  of  useful  over-range  features. 

To  begin  with,  you  can  read  each  element 
up  to  120%  of  its  stated  range.  In  other  words, 
the  100  watt  slug  can  now  read  up  to  120 
watts,  and  with  higher  accuracy,  than  switch- 
ing  to  the  next  higher  element  and  reading  it 
on  the  low  end  of  the  scale.  Furthermore, 
when  used  with  the  dBm  mode,  sensing  ele- 
ments can  be  over-ranged  by  6  dB  (or  400%)+ 
This  means  that  you  can  actually  measure  up 
to  400  watts  with  the  100  watt  slug  if  you're 
willing  to  convert  from  dBm  to  warts  yourself J 

The  digital  read-out  will  probably  be  seen  as 
both  a  blessing  and  a  curse.  On  the  one  hand, 
if  the  radio  is  supposed  to  put  out  fifty  watts, 
there's  no  question  that  49.8  is  pretty  close, 
but  it's  not  fifty  watts  regardless  of  how  cross- 
eyed you  look  at  the  display.  On  (he  other 
hand,  some  techs  might  spend  the  whole  af- 
ternoon getting  a  radio  from  50.0  to  50,2 
watts— yes,  it  is  higher,  but  so  what?  The  bot- 
tom line  concerns  the  actual  accuracy  of  the 
unit. 

Accuracy 

As  we  should  all  know  by  now,  accuracy  is  a 
function  of  the  sensing  device,  and  not  simply 
the  number  of  decimal  places  in  the  display.  In 
this  case,  since  the  elements  are  the  same  as 
those  on  the  good  of"  Bird,  the  power  accuracy 


is  the  same  as  the  good  of  Bird:  +/-5%  full 
scale.  (Using  the  two-element,  ten-to-one  ratio 
system,  the  reflected  element,  being  closer  to 
the  value  of  the  reflected  power,  will  provide 
higher  resolution  and  more  accurate  SWR 
readings  than  would  be  obtained  by  simply 
reversing  the  high-power  element  to  read  re- 
flected power,)  The  display  uses  a  "greater 
than/less  than"  symbol  in  place  of  the  last 
digit  to  indicate  increasing  or  decreasing  lev- 
els. Used  in  conjunction  with  a  min/max  level 
memory,  the  "delta"  function  makes  transmit- 
ter tuning  a  snap.  (A  snap,  perhaps,  but  still 
not  quite  as  comforting  as  watching  that 
needle  swing  back  and  forth. .   ) 

The  4381  runs  on  NiCd  batteries.  One 
charge  is  good  for  about  eight  hours.  This 
makes  it  portable,  of  course,  but  the  unit  is 
obviously  meant  to  spend  its  life  sitting  on  a 
bench.  The  digital  display  is  certainly  more 
shock-proof  than  the  Model  43Ts  meter  move- 
ment. Lacking  any  sort  of  a  handle,  however, 
the  4381  will  probably  not  find  its  way  up  too 
many  seventy-foot  towers.  The  higher  price 
tag  will  probably  ensure  that  the  unit  stays  in 
the  shack — or  at  least  carefully  guarded  dur- 
ing Field  Day. 

Versatile  and  Compatible 

After  all  the  dust  has  settled,  the  contest 
ends  in  a  draw.  The  4381  performs  many  func- 
tions not  available  with  the  standard  line  of 
wattmeters — it  measures  SWR,  peak  power, 
and  greater  over-range.  Due  to  its  capabilities 
and  size,  the  4381  will  find  greater  use  on  the 
test  bench,  in  a  production  facility,  or  in  a  base 
station.  Due  to  its  portability  and  lower  cost, 
the  43  {and  the  43  series)  will  continue  to  be 
used  in  the  field  and  in  situations  where  eco- 
nomics play  a  greater  role.  Rather  than  the 
newcomer  ousting  the  old-timer,  Bird  has  pro- 
vided us  with  a  competent  and  experienced 
father  and  son  team 


Supplying  parts  and  service  information  for  Radio  Shack/Tandy  products 
for  more  than  20  years.  Over  75,000  parts  in  stock  for  antennas,  meters, 
radios  and  many  other  consumer  electronic  products. 

CRYSTALS  -  ICs  -  CABLES  -  CORDS  -  MANY  OTHER  COMPONENTS 

AVAILABLE  OFF-THE-SHELF 

Discounts  are  available  for  service  centers,  OEMs,  schools,  qualified 
agencies  with  a  tax-exempt  number,  and  large-volume  purchases! 

COMPARE  OUR  PRICES! 

■  Standard  and  Specialty  Components  ■  Overnight  Delivery  Upon  Request 

■  International  Sources  ■  Quality  Guaranteed 

■  24  Toil-Free  WATS  Lines  ■  130,000  Sq.  Feet  of  Warehouse  Space 


To  Order,  Call  Toll  Free 

1  -800-442-2425 

We  accept  most  major  credit  cards 
$3,50  minimum  parts  order 

900  E.  North  Side  Drive,  Fort  Worth,  Texas  76102 

(817)  870-5600 


Tandy 
National  Parts 

A  DIVISION  OF  TANDY  ELECTRONICS 


Announcing  a  Now  Service 

Now!  One-Stop  Shopping  for  Your  Consumer  Electronics  Needs 

Get  low,  low  prices  on  original  replacement  parts  for  over  40  famous-name 
brands.  Also  save  on  popular  tools,  test  equipment  and  service  literature. 


THIS  MONTH'S  SPECIALS. . . 

Astro n  RS-20A  Power  Supply 

Astron  RS-20M  Power  Supply 

Astron  VS-20M  Power  Supply 

B&K  388-HD  Test  Bench 

B&K  1851  520  MHz  Frequency  Counter 

Leader  LBO-2060  60  MHz  Digital  Display  Scope 


Mfr's  Price  Our  Price 


121.95 

87.00 

144.95 

107.00 

170.95 

126.00 

139.00 

118.00 

641.00 

545.00 

1525.00 

1296.00 

Tandy 
Consumer  Parts 

A  DIVISION  OF  TANDY  ELECTRONICS 


To  Order,  Call  Toil-Free 

1  -800-243-1311 

7439  Airport  Freeway,  Fort  Worth,  Texas  76039 

(817)  204-8691 


uniden 


® 
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$12, 

Scanner  Sale 

Uniden  Corporation  of  America  has  pur* 
chased  the  consumer  products  line  of  Re- 
gency Electronics  Inc.  for  St 2,000,000.  To 
celebrate  this  purchase,  we're  having  our 
largest  scanner  sale  in  history!  Use  the 
coupon  in  this  ad  for  big  savings.  Hurry.. .offer 
ends  December  31,  1988. 

*  *  *  MONEY  SAVING  COUPON*  *  * 

Gel  special  savings  on  the  scanners 
frsfed  in  Ihis  coupon.  This  coupon  must 
be  included  with  your  prepaid  order 
Credit  cards,  personal  checks  and  quan- 
tity discounts  am  excluded  trorn  this 
otter.  Offer  valid  only  on  prepaid  orders 
matted  directly  to  Communications  Elec- 
tronics Inc.  P.O  Box  1045-Dept  UN  111. 
Ann  Arbor,  Michigan  48  W6-1 045  US.  A 
Coupon  expires  December  31.  1988 
Coupon  may  not  be  u sed in  ctrnj un ction 
with  any  other  otter  from  GEt.  Coupon 
maybe  photocopied.  Add  $  9. 00  tor  ship- 
ping in  the  continental  U.S. A. 

Regency  TS2-T $259.95 

Regency  INF1-T $1  19.95 

Regency  INF5-T .,..$79.95 

Regency  R1090-T ..$1 14.95 

Regency  UC1 02-T $1 09.95 

Regency  RH606B-T $419.95 

Regency  RH256B-T $294.95 

Bearcat  200XLT  T .$249. 95 

Bearcat  10OXLT-T $1  84.95 

Bearcat  800XLT-T $249.95 

Uniden  TALKER-T $179.95 

#*•  *  VALUABLE  COUPON  *  •  ** 

NEW!  Bearcat?  760XLT  T 

List  price  S499.95/CE  price  $244. 95/SPECIAL 
It-Bind,  too  Channml  e  Cry*  tati.ee  •  AC/PC 
Frequency  range. 29-54, 1 13-174. 406-5  12^806-956  MHz 
ExCtvde*B23  987S-849Q125  anti  868  98  75  894  01 25  MHz 

The  Bearcat  760XLT  has  100  programmable  chan- 
nels organized  as  five  channel  banks  for  easy  use, 
and  12  bands  of  coverage  Including  the  300  MHz, 
band.  The  Bearcat  760 XLT  mounts  neatly  under 
the  dash  and  connects  cyractly  to  fuse  block  or 
battery.  The  unit  also  has  an  AC  adaptor,  flip  down 
stand  and  telescopic  antenna  for  desk  top  use.  6- 
5/1 5'  W  x  %%"  H  K  7%"  D.  Model  BC  590XLT  T  is 
a  similar  version  without  the  BOO  MHz.  band  for 
only  $1 94.95.  CTCSS  squelch  option  now  available. 

SALE!  Regency*  TS2-T 

List  price  S499.95/CE  price  $269. 9 5/ SPECIAL 
fa-Band,  75  Channel  e  Cry  at*  tie*  9  •  AC/ DC 

Frequency  range:  29-S4,  1 13- 1 75,406-SIZ  806-950  MHz 
The  Regency  TS2  scanner  Jets  you  monitor  Military. 
Space  Satellites,  Government.  Railroad, 
Justice  Department,  State  Department,  Fish  & 
Game,  Immigration.  Marine.  Poficeand  Fire  Depart- 
ments, Aeronautical  AM  band,  Paramedics,  Am- 
ateur Radio,  plus  thousands  of  other  radio  fre- 
quencies most  scanners  can't  pick  up  The  Regency 
TS2  features  new  40  channel  per  second  Turbo 
Scanm  so  you  wont  miss  any  of  the  action.  Model 
TS1  -T  is  a  35  channel  version  of  this  radto  without 
the  800  MHz.  band  and  costs  only  $199.95. 

Regency®  RH256B-T 

List  price  S799.95/CE  price  $299. 95/ SPECIAL 
f  9  Chmnnmt  •  25  Watt  Trantcetver  •  Priority 
The  Regency  R  H25  6  B  is  a  stxt  een-cha  nnei  VM  F  la  nd 
mobile  transceiver  designed  to  cover  any  frequency 
between  1 50  to  162  MHz,  Since  this  radio  is 
synthesized,  no  expensive  crystals  are  needed  to 
store  up  to  1 6  frequencies  without  battery  backup. 
All  radios  come  with  CTCSS  tone  and  scanning 
capabilities.  A  monitor  and  night/day  switch  is  also 
standard.  This  transceiver  even  has  a  priority  func- 
tion The  RH256  makes  an  ideal  radio  for  any  police 
or  fire  department  volunteer  because  of  its  low  cost 
and  high  performance.  A  60  Watt  VHF  1 50-1 62 
MHz.  version  called  the  RH60GB-T  is  available 
for  $42995.  AUHF  15  watt,  16  channel  version  of 
this  radio  called  the  RU156B-T  is  also  available 
and  covers  450-482  MHz.  but  the  cost  is  $454.95. 


*••  Uniden  CB Radios    •  *• 

The  Uniden  line  of  Citizens  Band  Radio  transceivers  is 
styled  to  compliment  other  mobile  audio  equipment 
Uniden  CB  radios  are  so  reliable  that  they  have  a  two 
year  limited  warranty  From  the  feature  packed  PRO 
810E  to  the  31 0E  handheld,  there  is  no  better  Citizens 
Band  radio  on  the  market  today 

PRO310ET  Uniden  40  Ch  Portabte/Mobi**  CB  &S3-95 
PRO330E-T  Uniden  *Q  Ch.  Remote  mount  CB  . . .  S 1 04  95 
PR05000T  Uniden  40  Channel  CB  Mobile  ...  S38.S5 
NINJA-T  PRO310E  with  rechargeable  battery  packS9995 
B10*T  1  ZV  AA  N*~cad  battery  for  Ninje  (set  ot  10).     $2035 

KARATE-T  Uniden  40  Channel  rescue  radio $53.95 

PRO510XL-T  Uniden  40  channel  CB  Mobile S38  95 

PR0520XL-T  Uniden  40  channel  CB  Mobile      .       $56.95 

PR0540E*T  Uniden  40  channel  CB  Mobile S97.95 

PR0S40  E-  T  Umden  4Q  chan  n  e E  SSB  C  B  Mofci  le  $137  95 
PRO710E-T  Uniden  40  channel  CB  Baac  Si  19.95 

PROeiOE-T  Uniden  40  channel  SSB  CB  Base  . .   S 1  74  95 

•  *  •  Uniden  Radar  Detectors*  *  • 


CEI  loday. 

S  184.95 

$9995 

$11495 

SI 44  95 

$54.95 

S74  95 


Buy  the  Uneat  Uniden  radar  detectors  from 

TALKEH-T  Uniden  talking  radar  deiector 

ROT'T  Uniden  visor  mount  radar  detector 

RDO-T  Uniden  "Paaaoort*  size  radar  detector  , 
RD9XL-T  Uniden  "'micro''  size  radar  detector. . 
RD25-T  Uniden  visor  mount  radar  detector 
R03OO-T  Umden  vfaor  mount  radar  detector.. , 

Bearcat®  200XLT-T 

List  price  S50995/CE  price  $254. 95/SPECIAL 
12- Bend,  MOO  Channel  •  500  MM*.  Handheld 
Search  •  Limit  *  Moid  •  Priority  •  Lockout 

frequency  range:  29-54.  f  few/1*,  4QG-51Z  808-959  MHz 
Excludes  923  9875*849  0125  and  $68  99?S  894.0125  MHz 

The  Bearcat  20OXLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels,  order  the 
BC  10OXLT-T  for  only  $189,95.  Includes  antenna, 
carrying  case  with  belt  loop,  m-cad  battery  pack. 
AC  adapter  and  earphone  Order  your  scanner  now. 

Bearcat9  800XLT-T 

Ust  price  $549.95/CE  price  $259. 95/SPECIAL 
12- Band,  40  Channel  •  Ncrcryetal  ecanner 
Priority  control  •  Search/ Seen  »  AC/ DC 

Bands:  29-54t  118*174.  406-512,  808-912  MHz 
The  Uniden  BOO  XLT  receives  40  channels  in  two  banks. 
Scans  1 5  channels  per  second.  Size  WW  x  W  x  1 2%" 
If  you  do  not  need  the  300  MHt  band,  a  similar  model 
catted  the  BC  210XLT-T  is  available  for  $176.95. 

Bearcat®  145XL-T 

List  price S 1 89.95/CE  price $94. 95/SPECIAL 
10- Bond,  f  6  Chmnnmt  •  No-crymtal  scanner 
Priority  control  •   Weather  aearch  m  AC/&C 
Bands:  29-54,  136-174,  406-512  MHz 
The  Bearcat  1  45 XL  is  a  16  channel  programmable 
scanner  covering  ten  frequency  bands.  The  unit  features 
a  built-in  delay  function  that  adds  a  three  second  delay 
on  all  channels  to  prevent  missed  transmissions.  A 
mobile  version  called  the  BC5&OXLT-T  featuring  prh 
ofity,  weather  search,  channel  lockout  and  more  is 
available  for  S94.95   CEfs  package  price  includes 
mobile  mounting  bracket  end  mobile  power  cord. 

Regency®  Informant™  Scanners 

Fre  q  uen  cyco  vera  ge:  35-54,  136-1 74, 406-512  MHz 
The  new  Regency  informant  scanners  cover  virtu- 
ally all  the  standard  police,  fire,  emergency  and 
weather  frequencies.  The  INF1-Tte  ideal  for  truck- 
ers and  is  only  Si  29-96.  For  base  station  use.  the 
IMFS-T  is  $64.95.  Order  your  scanner  today, 

NEW!  President*  HR251 0-T 

List  price  S499.95/CE  price  $239. 95/SPECIAL 
tO  Motor  Mobllm  Trmnmcolvr  *  Dtgttm!  ¥FO 
Full  Band  Coverage  m  Aihmfodo  Operation 
Becktlt  liquid  cryetml  dfmplmy  •  Auto  Squelch 
RIY  •  Preprogrammed  10  KHz.  Channel 9 
Frequency  Coverage:  28  0000  MHz.  to  29  8999  MHz 

The  Preside  nf  HR251 0  Mobile  10  Meter  Transceiver 
made  by  Uniden,  sets  a  new  standard  in  amateur 
radio  communications,  fully  FeatureoKRie  HR251 0 
has  everything  that  you  need  Up  to  25  Watt  PEP 
USB/LSB  and  25  Watt  CW  mode.  Noise  Blanker 
PA  mode.  Digitai  VFO.  Built-in  S/RF/MOD/SWR 
meter.  Channel  switch  on  the  microphone,  and 
much  more!  The  HR2510  tetsyou  operate  AM,  FM. 
USB,  LSBorCW.  The  digitally  synthesized  frequen- 
cy control  gives  you  maximum  stability  and  you 
may  choose  erfher  pre-programmed  1 0  KHz.  chan- 
nel steps,  or  use  the  built-Jn  VFO  for  steps  down  to 
100  Hz.  There's  also  RIT  (Receiver  Incremental 
Tuning)  to  give  you  perfectly  tuned  signals.  With 
receive  scanning,  you  can  scan  50  channels  in  any 
one  of  four  band  segments  to  find  out  where  the 
action  is.  Order  ygur  HR2510  from  CEI  today. 


BC760XLT 

8O0  MHz. 
mobile  scannter 

SPECIAL! 


#**  Fmcsimilm  Machines*  Phone*  +  *  + 

It  you  need  an  excellent  facsimile  machine,  CEI  has  the 
full  featured  Faxtel  3300  fax  by  Pactel  at  a  special  price 

FAX33QO~T  Faciei  Fax  machine  with  phon« $1 .099.95 

XE750-T  Uniden  Cordless  Phone  wtrh  spsaker S09.95 

***  Eztondod Bmnrlcm  Contract    •*• 

If  you  purcnase  a  scanner.  CB.  radar  detector  or  cordless 
phone  from  any  store  m  the  U  S.  0'  CariBd«  wit  run  the  last  30 
days,  you  can  get  up  to  three  years  of  e» leaded  service 
contract  from  Warrantech.  This  service  extertston  plan  begins 
after  the  manufacturer*  warranty  expires  Warrantech  will 
perform  all  necessary  labor  and  will  not  charge  tor  return 
shipping,  Extended  service  contracts  are  not  refundable  and 
apply  only  to  the  original  purchaser  A  two  year  extended  con- 
tract on  a  mobile  or  base  scanner  rsS29  99  and  thra*  years  13 
$39.99-  Fe*  handheld  scanners,  2  years  is  $59.90  and  3 
years  *s  %?9  99,  For  radar  detector*  two yeais  is $29  99  For 
C8  radios  2  years  is  $39  99  For  cordless  pnones,  3  years  is 
$34.99  Order  your  extended  service  contract  lo4ty 

OTHER  RADIOS  AMD  ACCESSORIES 

BC55XLT-T  Bearcat  1 0  channel  scanner $11 4.95 

BC70XLT-T  Bearcat  20  channel  scanner $1 59.95 

BC175XLT-T  Beatcet  1 6  channel  scanner $1 56.95 

R1O00-T  Aegeney  45  channel  sca/iner  $119  95 

UC1 02-T  flerjericy  WF 2  c*l  1  Watt  transceiver  .   Si  14,95 

BPS5-T  flepeicy  1 6  amp  reg  power  Supply . ,  $  1  79,95 

MA549-T  DfOp-m  chanser tor  HX1  ?00 4  HX1 500  . .,.$59-95 

MA518-T  Wall  cnarger  for  HX1 500  scanner $14.95 

MA553-T  Carryjng  case  for  HX1 500  scanner. $14,95 

M  A9 1 7- TNhCad  battery  pack  for  HXIfXtO/1200  .,» $39.95 
BP205-T  NhCadbatl  pack  for  SC^OO/BCIOOXLT  .  $4995 
Ba-T  1 2  V  M  NF-Cad  batteries  (set  of  eight)  ...     $17.95 

FBI-T  Freauency  Directory  for  Eastern  USA $14.95 

FBWT  Frequency  Otrectory  to*  Weetefn  U.S.A.....$t4  95 

AS f>T  Air  Scan  Directory  ....$14  95 

SfrF-T  Survival  ftadk>  Frequency  Directofy  .......   $14.95 

TSG-T*TopSecrer  Registry  ot  U.S.  Govt  Freq...  $14.95 

TTC-T  Tune  in  on  telephone  calls $14.95 

CflH-T  Big  CB  HandbookMM/FlvVFreeband $1 4,95 

TIC-T  Techniques  for  intercepting  Comm. $14  95 

HRF-T  Raitroad  frequency  dtrectory  $14  95 

EEC-T  Embassy  a  Espionage  Communications.  ,  $14.95 
C1E-T  Covert  intelfigenci  Elect  Eavesdropping  ,     Si 4  95 

l*FF-T  Midwest  Federal  Frequency  directory $14.95 

AAO-T  Magnet  mount  mobile  scanner  antenna. .       $35  95 

A70-T  Base  station  scanner  antenna $35  95 

A500-T  10  4  11  Meier  -  5O0  Wait  antenna S3B.95 

A1300-T25  MHz.-i,3GHz  Di scone  antenna $109.95 

USAMMT  Mag  mouni  VHF  ant  w/  12'  cable $39-95 

USAKT  %    nolo  mount  VHF  ant  wV  17  cable $35.95 

USAK45f>T^  hole  mount  UHF  aiit  w/ 1  T  cabte. ....  $3595 
Add  $4  00  ah  pp*ig  for  all  acc«aaon%t  ordered  a*  the  same  time. 
Add  $9.00  ahipptng  per  radio  and  $4.00  per  antenna. 

BUY  WITH  CONFIDENCE 

To  get  the  taetemi  delivery  from  CEI  of  any  scanner, 
send  or  phone  your  order  directly  to  our  Scanner 
Distribution  Center!"  Michigan  residents  please  add  4% 
sales  tax  ot  supply  your  tax  I.D.  number  Written  pur- 
chase orders  are  accepted  from  approved  government 
age  noes  and  most  well  rated  firms  al  a  1 0%  surcharge 
for  net  10  billing.  All  sales  are  subject  to  availability, 
acceptance  and  verification.  All  sales  on  accessories 
are  final.  Pnces.  terms  and  specifications  are  subject  to 
change  without  notice.  All  prices  are  in  US,  dollars.  Out 
of  stock  Items  wi  1 1  be  placed  on  backo  rder  au  torn  a  t  lea  II  y 
unless  CEI  is  instructed  differently  A  $5.00  additional 
handling  fee  will  be  charged  for  all  orders  with  a 
merchandise  total  under  $50,00,  Shipments  are  F.Q.R 
CEI  warehouse  in  Ann  Arbor,  Michigan.  No  COfJs. 
Most  items  listed  have  a  manufacturer's  warranty,  free 
copies  of  warranties  on  these  products  are  available 
by  writing  to  CEI.  Non-certified  checks  require  bank 
clearance.  Not  responsible  for  typographical  errors. 

Malt  orders  to:  Communications  Electron- 
ics!" Box  1045,  Ann  Arbor,  Michigan  48106 
U.S.  A.  Add  $9.00  per  scanner  for  U.RS,  ground 
shipping  and  handling  in  the  continental  USA. 
For  Canada,  Puerto  Rico,  Hawaii.  Alaska  or 
APO/FPO  delivery,  shipping  charges  are  three 
times  continental  U.S.  fates.  If  you  have  a 
Discover,  Visa,  American  Express  or  Master 
Ca rd,  you  may  ca 1 1  a n d  p la c e  a  credit  card  o rd e r. 
5%  surcharge  for  billing  to  American  Express. 
Order  tolHree  in  the  U.S.  Dial  800- USA- SCAN. 
In  Canada,  dtal  800-221-3475.  FAX  anytime, 
dial  313-971  -6000.  tf  you  are  outside  the  U.S. 
or  in  Michigan  dial  3 1 3-973-6668.  Order  today, 

Scanner  Distribution  Center"  and  CEI  Fogos  are  trade- 
marks of  Communications  Electronics  Inc. 
Sote  dates  10/1 5/BS—  12/31/80  AO#110iee-T 

Copyright C  198a  Communication t  Elactronlcitnc. 

For  credit  card  orders  call 

1-800  -USA-  SCAN 

rw 


COMMUNICATIONS 
ELECTRONICS  INC. 
Consumer  Products  Division 

P.O.  8o*  1045  □  Ann  Arbor,  Michigan  46106-1 045  USA. 
For  ord#r*  call  313-073-8886  or  FAX  31 3-971 -6000 
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Inexpensive  Marker 

Generator 


Calibrate  and  stay  in  band. 

by  Ron  Wong  WB6DFQ 


A  device  capable  of  generating  marker 
signals  at  precise  intervals  throughout 
the  HF  spectrum  is  a  handy  device  to  have 
around  the  shack.  Amateurs  can  use  this 
simple  generator  to  calibrate  receivers  and 
identify  band  edges.  By  providing  marker 
signals  at  precise  intervals,  the  generator 
helps  the  radio  amateur  verify  that  he  is  oper- 
ating within  the  prescribed  band  limits  of  his 
license. 

The  circuit  shown  in  Figure  1  is  just  such  a 
beast.  It  is  capable  of  generating  signals  at  1 
MHz,  100  kHz,  50  kHz,  and  25  kHz  inter- 
vals. Most  of  the  parts  for  this  project  are 
inexpensive  and  available  at  any  local  Radio 
Shack  store.  Beginners  can  handle  the  con- 
struction of  this  project  with  good  results. 

Circuit  Description 

The  oscillator  section  uses  three  sections  of 
a  7400  quad  NAND  gate  integrated  circuit. 
The  1  MHz  signal  from  the  oscillator  is  fed 
into  a  7490  decade  counter  configured  to  di- 
vide by  ten,  providing  the  100  kHz  signal.  To 
obtain  the  50  and  25  kHz  outputs,  the  100 
kHz  signal  is  further  divided  by  a  7473  dual 
J-K  flip-flop.  The  first  half  of  the  7473  di- 
vides the  100  kHz  signal  by  two,  yielding  the 
50  kHz  signal.  The  second  half  of  the  7473 
again  divides  by  two,  giving  the  25  kHz  sig- 
nal* S-2  selects  the  output,  a  square  wave  rich 
in  harmonics. 

The  generator  may  be  powered  from  any 
convenient  6  to  12  DC  volt  source.  A  7805 
fixed  voltage  regulator  supplies  the  regulated 
voltage  for  the  oscillator  and  the  divider 
chips.  The  generator  described  here  is  pow- 
ered by  a  9-volt  transistor  radio  battery. 

Construction 

Construction  of  the  generator  is  not  criti- 
cal. The  entire  unit  is  built  on  a  Radio  Shack 
multi-purpose  board  (276-150).  This  board 
has  two  bus  strips  at  the  center,  and  the  PC 

pattern  printed  on  the  board  is  indexed  to 
accept  integrated  circuits.  The  components 
mount  on  the  board  with  ample  room.  Other 
construction  techniques  are  acceptable,  such 
as  Vectorboard  and  flea  clips. 


I  mounted  the  Radio  Shack  board  in  a 
small  2V4"  x  4*  x  2lA"  chassis  box,  with  a 
small  on/off  toggle  switch  (S-l)  and  a  rotary 
switch  (S-2)  on  the  front  panel.  On  the  rear 
panel,  I  used  a  binding  post  (J-l)  for  the 
output.  Inside  the  box,  I  placed  a  Radio  Shack 
270-326  battery  holder  for  mounting  the 
battery. 

Operation 

After  you  build  the  generator,  you  will 
need  to  calibrate  it.  The  easiest  way  to  do  this 


is  to  use  a  receiver  capable  of  receiving 
WWV  at  5,  10,  15,  or  20  MHz. 

Tune  WWV  and  couple  the  output  of  the 
generator  to  the  antenna  terminal  of  the  re- 
ceiver. Turn  on  the  generator,  set  S-2  to  the  1 
MHz  position,  and  adjust  C-l  until  it  zero- 
beats  with  WWV.  The  marker  signal  should 
be  very  strong.  If  the  1  MHz  signal  blocks  the 
receiver,  loosen  the  coupling  to  the  antenna 
terminal,  or  go  to  another  marker  position. 
You  should  hear  the  marker  signals  well  into 
the  VHF  region. 


Photo  4,  The  finished  project.  The  entire  unit  is  Photo  B.  The  components  are  mounted  on  a  Radio 
housed  in  a  chassis  box  purchased  at  a  local  flea  Shack  multi-purpose  board  (276-150}  and  wired 
ma  rket.  breadboard  stvle* 
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Figure  1.  Marker  generator  schematic. 
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73  Review 


by  Fred  R.  Sharp  W8ASF 


VisiTel  On-The-Air 


Heath  Company 

Hill  Top  Road 

St.  Joseph,  Ml  49085 

1-800-444-3284 

Price  Class:  $400 


A  visual  phone  display  you  can  interface  with  your  transceiver. 


Looks  like  we  may  final- 
ly  have  affordable 
SSTV  after  all,  and  better 
yet,  something  we  can 
share  with  the  XYL  (or 
OM),  This  is  in  the  form 
of  the  Mitsubishi  VisiTel 
visual  telephone  display 
system. 

Here's  Looking  At  You 

The  VisiTel  is  a  com- 
plete black  and  white 
SSTV  transceiver  de- 
signed for  telephone  ser- 
vice. It  comes  with  a  husky 
line  cord  power  adapter 
ready  to  plug  in  to  a  modu- 
lar telephone  Jack,  The 
compact  unit  measures  6^T  x  6^"  x  7"  and 
weighs  Vh  pounds.  It  features  a  built-in  4%" 
monochrome  monitor  with  miniature  fixed-fo- 
cus vidicon  camera.  The  size  of  the  image  is 
3V4,px2Ve\ 

Installing  and  Using  VisiTel 

This  is  very  simple.  Just  plug  the  VisiTel 
cable  into  your  phone  line,  and  plug  your  tele- 
phone into  the  VisiTel,  and  send  pictures  of 
the  kids  to  Grandma  in  Los  Angeles  or 
Greece!  Of  course,  Grandma  will  need  a  Visi- 
Tel to  receive  your  transmission. 

To  operate  the  VisiTel,  merely  slide  the 
camera  tube  cover  to  the  side*  exposing  the 
camera  tube.  Next,  push  the  send  button  to 
transmit  your  picture.  It  takes  5.5  seconds 
to  send  a  picture  in  90  x  90  pixels  at  32 
shades  of  gray.  While  the  pixel  and  line  count 
is  not  high,  the  good  gray  scale  makes  up  for 
it.  You're  better  off  with  more  shades  of  gray 
and  Jess  pixels  than  vice  versa — ask  any 
slow-scanner. 

Neat  Feature 

The  VisiTel  stores  in  memory  the  last  three 
images  received  as  long  as  the  unit  is  turned 
on.  It  kicks  the  first  memorized  image  out  of 
memory  when  a  fourth  image  goes  into  mem- 
ory.  To  scroll  through  the  picture  memory 
bank,  repeatedly  press  the  view/pose  button. 
You  can  send  the  same  picture  more  than 
once  from  the  memory.  After  displaying  or 
sending  the  stored  picture  sequence,  the  Vis- 
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The  Mitsubishi  VisiTel  visual  telephone  display. 

iTel  screen  once  again  displays  the  user's  live 
image. 

The  brightness  control  (up  and  down)  keys 
enable  the  user  to  adjust  the  contrast  in  rela- 
tion to  ambient  lighting.  The  keys  affect  the 
picture  as  it  is  displayed  and  received. 

Interfacing  VisiTel  and  Your  Transceiver 

The  unit  interfaces  with  any  VHF  or  HF 
transceiver,  so  you  can  send  and  receive  the 
same  pictures  on  the  air  or  record  them  on 
audio  tape  for  playback.  The  other  night,  for 
example,  Rick  WB8RTK  and  I  were  sending 
pictures  back  and  forth  on  2  meters 

Since  VisiTel  uses  the  same  red  and  green 
telephone  lines  for  both  sending  and  receiv- 
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Figure  1.  Transceiver  audio  coupling  circuit. 


ingt  you  have  to  couple 
the  transceiver  audio 
through  a  capacitor.  A 
simple  hookup  is  shown  in 
Figure  1  with  the  green 
line  as  ground. 

Leave  everything  as  it  is 
for  receiving,  but  for  trans- 
mitting, you'll  have  to  use 
your  send/receive  switch 
to  turn  on  your  carrier  be- 
fore pushing  the  send  but- 
ton. I  installed  a  pot  to  ad- 
just the  output  to  about  1 
volt.  Radio  aShacks 
#279-355  quick  connect 
jack  is  ideal  for  housing 
the  pot  and  capacitor.  The 
box  contains  a  modular 
telephone  jack. 

The  ideal  interface  would  key  the  VisiTel's 
pustvto-talk  line,  and  change  from  receive  to 
transmit  automatically  when  you  press  the 
send  button.  To  sense  the  tone  output  of  the 
VisiTel,  I  first  tried  using  an  optocoupler.  and 
then  I  tried  the  567  tone  decoder  chip,  but 
neither  method  worked.  The  tone  is  present 
on  both  receive  and  transmit,  which  causes 
your  rig  to  transmit  on  receive  as  well  as  on 
transmit,  I  decided  it  was  impossible  to  inter- 
face without  going  inside  the  VisiTel. 

Under  the  Cover 

Three  self-tapping  screws  free  up  the 
entire  cover,  Don't  worry,  no  springs  will 
jump  out  at  you  and  no  nuts  will  drop  into 
some  unreachable  corner  of  the  chassis. 
The  mother  board  is  easily  recognizable  and 
readily  accessible,  and  just  two  connections 
are  tack-soldered  on  top  of  the  board.  They 
are  shown  in  Figure  2,  They  are  +5  volts  DC 
and  ground. 

You  will  notice  that  the  interface  in  Figure 
2  is  the  same  as  the  one  in  Figure  1 ,  except 
that  its  ground  is  common  to  the  ground  in 
the  pustvtr>talk  circuit.  The  interface  draws 
about  3  mA  maximum  current  so  you  can 
use  #26  or  even  #30  wire-wrap  wire.  This 
size  is  very  easy  to  thread  through  the  ex- 
panded metaf  grill  on  the  back  of  the  unit. 

Now  you  only  need  to  connect  one  of 
the  pins  on  the  send  switch.  This  requires 
further  disassembly,  but  this  is  not  a  difficult 
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Figure  2*  Visffet/transceiver  interface  schematic. 


procedure.  When  you  have  finished  the  5  volt 
and  ground  connections,  make  this  connec- 
tion on  the  bottom  of  this  same  board.  Free  the 
board  by  removing  the  two  large  self-tapping 
screws  from  the  edges  of  the  metal  cover  that 
shields  the  foil  side  of  the  board.  You  don't 
have  to  take  out  ail  the  little  screws  that  hold 
this  shield  to  the  board.  FortunaieJyT  you  make 
the  connection  on  the  exposed  edge  of  the 
board,  and  not  the  part  of  the  board  covered 
by  the  shield. 


The  negative-going  trigger  pulse  is  applied 
to  pin  2  through  a  1  mF  capacitor.  The  combi- 
nation of  the  10  mF  capacitor  (tantalum, 
please)  and  the  1  meg  pot  make  up  the  RC 
network  to  set  the  time  delay  on  the  output  at 
pin  3.  Before  pin  2  is  triggered,  pin  3  is  low, 
When  pin  2  is  triggered,  pin  3  goes  high  and 
turns  on  the  2N2222  transistor  via  the  2,2k 
base  resistor.  With  the  transistor  emitter  at 
ground  and  the  collector  connected  to  the 
transceiver  push-to-talk,  the  transceiver  is 


"You're  better  off  with  more  shades  of  gray 
and  fess  pixels  than  vice  versa... " 


Remove  the  board  by  lifting  sideways,  dis- 
engaging the  head  pins  from  the  connecting 
strip  on  the  top  side.  You  will  see  two  white 
wires  connected  to  the  board  which  you  do  not 
need  to  remove.  Tack-solder  a  wire  to  the  send 
switch  terminal  as  shown  in  Figure  2.  This  is  a 
negative-going  pulse  which  will  trigger  a  555 
timer  chip  configured  in  the  monostable 
mode.  Bring  this  wire  out  with  the  +5  volt 
and  ground  wires.  Re-insert  the  header 
pins  in  the  connecting  strip  and  fasten  the 
two  self-  tapping  screws.  Before  buttoning 
up  the  cabinet  again,  turn  on  the  VisiTel 
and  check  for  +5  volts,  ground,  and  a  nega- 
tive-going pulse  on  the  last  wire  tacked  to 
the  send  switch.  (A  scope  or  logic  probe  will 
be  helpful.)  Close  up  the  case,  and  you're 
ready  to  connect  the  interface  as  shown  in 
Figure  2, 

Operating  the  Interface 

The  operation  of  the  interface  is  quite 
simple.  You  don't  have  to  switch  the  red  and 
green  telephone  lines.  The  pusrwo-talk  circuit 
is  just  one  way  of  using  the  miraculous  555 
timer, 


turned  on  for  a  period  of  time  set  by  the  RC 
network. 

Because  picture  transmission  time  is  5.5 
seconds,  set  the  pot  so  that  the  transceiver  is 
keyed  on  for  about  6  seconds  and  then 
drops  out,  This  setting  is  close  to  the  center  of 
the  pot  or  around  500  kQ.  A  little  experi- 
menting with  pot  settings  will  get  the  delay  just 
right. 

After  you've  made  all  the  connections,  plug 
everything  in,  open  the  VisiTel  door,  and  get  a 
picture  on  the  monitor.  Press  the  send  button 
on  the  VisiTel  and  your  push-to-talk  will  be 
keyed,  and  you'll  be  transmitting  your  picture. 
At  the  end  of  transmission,  your  push-to-talk 
relay  will  drop  out  and  you'll  be  ready  to 
receive. 

Since  the  picture  information  is  sent  on  a 
bandwidth  of  3  kHz  or  less,  you  can  transmit 
on  any  of  the  amateur  frequencies  permitting 
SSTV  transmission,  including  HF.  A  little  DIN 
plug  or  some  such  connector  on  the  leads 
coming  out  of  the  VisiTei  might  be  handy  for 
quickly  disconnecting  the  VisiTel  when  your 
XYL  wants  to  use  it  to  see  her  grandchildren  in 
Sheboygan!  Have  fun! 
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Number  1 4  on  your  Feedback  card 


Which  End  Is  Up? 


Stalking  the  shorted  connector 


by  Evert  Fruitman  W7RXV 


The  boss  handed  me  a  4-foot  coaxial 
cable  and  told  me  to  replace  the  shorted 
end.  Since  he  wouldn't  settle  for  two  2-foot 
cables,  one  good  and  one  bad,  1  would  have  to 
figure  out  which  end  had  the  short. 

For  a  few  minutes,  we  talked  about  using 
an  RC  bridge  to  find  a  break  in  a  cable,  and 
joked  about  replacing  both  ends  of  the  cable, 
which  would  shorten  it  too  much.  Finally,  we 
came  up  with  the  following  idea. 

Smart  Thinking 

Supply  a  fairly  heavy  current  from  a  con- 
stant current  source  to  the  cable  and  measure 
the  voltage  drop  at  the  end,  The  key  here  is 
that  the  the  shorted  end  will  have  a  lower 
voltage  drop  than  the  other  end.  The  differ- 
ence  would  be  in  millivolts  but  easily  read- 
able with  a  digital  multimeter.  Figure  \ 
shows  the  setup. 

Apply  the  current  to  one  end  of  the  cable 
and  connect  a  digital  voltmeter  directly  to  the 
cable  end.  Write  down  the  reading;  say,  70- 
150  mV,  Then,  without  changing  its  setting, 
connect  the  current  source  and  the  meter  to 
the  other  end  of  the  cable  and  write  down  that 
reading,  possibly  20-50  mV.  The  low  read- 
ing indicates  the  end  with  the  least  resistance. 
Unless  there  is  a  pin  in  the  cable,  or  the  short 
is  in  the  middle  of  the  cable,  the  end  showing 


the  lowest  voltage  is  the  one  with  the  problem 
in  the  fitting. 

Sometimes,  just  applying  a  heavy  current 
will  burn  the  short  out,  especially  if  it  was 
caused  by  just  one  strand  of  the  fine  wire  used 
in  many  coaxial  cables.  Burning  out  a  strand 
or  two,  however,  may  leave  a  carbon  path  on 


"The  key  here  is 
that  the  the  shorted 
end  will  have  a  lower 

voltage  drop  than 
the  other  end/' 


the  cable.  Even  if  the  short  clears  up  after  you 
hit  the  cable  with  a  couple  of  amps,  redo  the 
end  for  safety,  depending  on  how  you  plan  to 
use  the  cable.  Especially  take  precautions  for 
high  frequency,  high  power  applications.  For 
low  frequency,  low  power  applications,  it 
may  not  make  much  difference. 

The  Current-Limiting  Power  Source 

Tying  a  10-20  volt  2  amp  power  supply 


across  a  shorted  cable  could  damage  the 
power  supply,  the  cable,  or  both.  Finding 
a  suitable  current  source  is  easier  than 
it  sounds.  A  good  laboratory  power  sup- 
ply, and  many  home-brew  supplies,  have 
a  current-limit  adjustment  on  the  front 
panel.  Set  it  for  1  or  2  amps  and  proceed 
as  above-  If  your  power  supply  will  de- 
liver 1-2  amps,  but  lacks  a  current-limit- 
ing circuit,  add  an  external  limiter  A  large 
resistor  or  even  a  car  headlight  will  do 
the  job.  Car  headlights  draw  about  3  amps 
each  on  low  beam  and  about  5  amps  each  on 
high  beam  at  13  volts.  They  make  handy, 
high  power  resistors.  Figure  2  shows  the 
setup  using  a  load  (here,  a  resistor)  to  limit 
current. 

While  XA  to  Ah  amp  should  furnish  enough 
voltage  drop  to  sec  on  some  volrmcters,  the 
higher  values  will  be  easier  to  see,  and  they 
will  more  accurately  indicate  which  end  of 
the  cable  has  the  short. 

Using  this  method,  in  minutes  we  had  one 
cable  the  correct  length  and  in  service,  and 
the  shorted  fitting  in  the  waste  basket.  The 
boss  was  so  pleased  that  he  almost  bought  us 
lunch. 

Perhaps  the  next  time  someone  hands  you  a 
shorted  cable,  you  will  be  able  to  tell  which 
end  is  up .| 
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Figure  /.  Basic  setup  to  test  cable.  Power  supply  with  built-in  current-limiting 
set  for  1-2  amps. 
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Figure  2,  Setup  with  external  current-limiting  resistor  For  a  /  amp  12  volt 
suppt\\  use  10Q25  W  resistor  or  car  headlight. 
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ona^mgiieFCboariJ  Featuef  4)0900 

H  J  actjustab  ie  r  ange  ¥»a2D  hirn  pol.  vctt- 
agoreguiitiC'n  56?  IC  UseHiHor  toiictv 
■  ouratOPtBr.tron.FSK.E'tc  Can  also 
in  ..M.fJssaiUJjlutoneenccuJrjr  flun? 
nn5fDl2wrfjtts. 

CompMtknTDi  $5*95 


PWR  AMP 

SjfnptfQassC  pew  amp  features  B 
ttrms  power  ^  j:  n  1 W  irt  tw  Oaul.  2  W 
fur  6  oti!.  5  W  in  tor  40  W  nut  M  ji  oulpul 
Dl  BOW,  kncrtdible  value.  conrplBte  with 
all  p-nrts,  less  crisa  and  l-fl  rtlay 

fWl.4DWpwramDkit       S27.95 

rR  i  HT-«r?sedT.R<e<ayM       6.95 


SOPEB 
SLEUTH 

A  m|M*r  ^ensftivr  ArtipiU- 
AhiEh  will  pickup  a 
pmOrtv  aliS  teti'  Greai 
lprMnfkir«igUb|f 
iwhi  of  as  njiAaratav- 


iptalitf 

BN-9KH     $5.95 

6GHz  TIME  USE 
Run  on  ^lSVK 
LowcvnirtQSfftij 
lmArncnEl.  aautacy 

TMIW    $5.50 

.  S9.95 


COiONDRbAM 

S»mtrs»COWi»taiiw'3 

tfrfle^nlh^riiickef 

•3»murwc  Onf  ligtt 

caOtlDc; 


l  ach 


lit  n^5liC^4'«1 

dnwHuptoaoOWfuns 
on  11DVAC 


MM  Kir 


$8.95 


IrtfPCl  ACTIVATED 

SWITCH 


Mp*  iM  QXTtnlca- 
MMty  upto  iD  m* 
Can  Oriver^art.  lights. 

I .fcClm  evtiuiiitp': 
iBcarderrnotflr  Huns  on 

KIT 


VID£0  MonULflt  DR 
CO*rwftrtj  A(ty  TV  15  vdMUnpnilm  SupP 
StatM  tun«ba>avfrirtIr4-f>  RkinsanS^V 

Botufifoflttf 


$6.95 


TEIIPHDHE 
TAANSHrmR 

LOWC3ttW*MKG*M 


BartSMCftjdcsfl 
)mff  powereO.  mmbti 
trort)?BloWOM".' 

SBtj'iryanlJsei  i^i  live. 

compacrsiwi    ■  I  ■  ■ 

c  *mIv  nivalis  auvwim*  y 

phcnfllineor 
msiOetneitiSirumefll 


PB-turT 

$14.95 


LfABUlllTltFT 

Alternately  Hashes? 
|umboLEd*.U»tor 
name  badges,  buttons, 
warmrg  pAnel  lights. 
Buns  on  310 15  vo  Us 

BL-1M. 


UNrVEJtSAL  TIMEA 
pronles  wcaK  pais 
and  PC  bo* d  rcoyirtO  so 

provntej  source  or pr«- 
.iTSiDrrtimirfg  and  pulse 
generation  Ij^es  555 
timer  K  anct  includes  a 
range  ol  parti  for  most 
Tiffing  Ml  «-.— 

So. 9b 


FMHICflVEA 

fv  buiEHn  aflphcaiions 

art 


ZfSEES 

pn  rMmsgeo 


microwqttscnwtFirity 

(detector  50m* 
audio  amplifier,  {^ 
PKhTiijil  p-nwe'  source 
•  .  j  i  i!  ■•■  rjnsland.nd 
F«  broadcasl  banflj^ 
welt  b  iirga  porhont  on 
oachbde  contact  RT 
sqi»a*ti  lorbugOiHac 
ton  of  reaspfeJeA 

mm  S14.9S 


HMUJUTTR 

Produces  LOuD  ear  -shai- 

lennganCiiilcnl'Qfloat' 
1inrj&irgn)ikeiounrJ.  Can 
supply  tip  to  iSwatSsol 
obnujiioui  audio  Runs 

$4.95 


WHISPER  II 

nAe  pcKs  uo  Mentis 
amfcBfiyeftiihemto 
light  Tne loutttr  ine 
sound,  llwnrlghreritie 
'ight  lnchji1i?H  mikB.CG-n- 
I'Qlauplu'HDIllA/  n-nsoii 
inwc  ^^ 

iVL-lKil    $Op95 


fM 

W1KLESS 
Mill 


any  FW  broadcast  radio 
uses  any  lyptol  mike 
flunioit3io9VTypeFM- 
Shasadded^ansllivfi 
mike  pre  amp  stage. 

F  W-1  Kd     $3*95 

«"w-?iu      $4.95 


rnvaios* 


FM  MINI 
R1IKE 

-  v  *    ■  -II 


NEW 


ttrkxiRantt 


apto300ya**Lw>*ti 
emotional  amfo  quaAty 

Of  ■mfarsflt  its  butt  sft 
eiecreimike  MifiduOts 
tasi  niiKe.on-OTtawiich, 
antenna,  ballery  and 
super  mstrrjcuui^.  li. 
itwfmesiuTiii  available 

fu         $14,95 


F*l-3Wri*H*antf 


19.95 


■VTmOJOll  ALA1M 
*  -'ear  memmm 

OQttt' 

dttttcta 
nt«aiaway.OpcraiH 

on  1 2  GHf  and  is  not 
alieciidbyheal,  itghlor 

vibrallons  Qrivesuplo 
1DD  ma  ugjpui.  normally 
□pen  or  closed  3uo&on 


peakiiiiiliornitpLt  mnr. 
on 3-15  volts  U5BS3-45 
ui  irn  speaknr 

CampJesew  SM-3 

S2.95 


SPEECH  SCRAM UfR 

Communicate  m  total 
privacy  over  your  tele- 
phonu  or  radio  This, 
scramble1  kit  leatujes 
lull  duplet  GperatiOfi 
using  trtguency  mvm- 
son  Rwona9i>Qfl 
oaltary  Botn  mkt  and 
km  or  laeakp  output/ 
snp(.fs  Easy  is  connact 
to  any  ntfio— tettphont 
uu  requires  no  direct 
connection' Easy  10 
bulii  nsflslCDflMLii- 
-t.il"  v  Canilsrjpouatd 
to  dttcrambJe  most 
cum  tcrarflbiers 


KTSm  *I6.95 


I  Mtt'.TfcrCO*a 

L 


KS 


TERMS:  •  satisiactlnn  guaranlcerl  *  OKJtnine  lor  ID  days:  II 

not  phased,  relurn  in  original  rnrm  for  refund  ■  add  f\%  for 

shipping  and  Insurance  to  a  mastjmum  ol SIQ.00  ■  toreiqn  add  aaap^  A      Wmm^%^i 

15%  lor  ufifKE  mill  *  COD  add  17.&D  |C0Q  in  USA  only)  •  /       h-KKn 

urdttt  under  S?0  DO  add  ST  50  •  NT  residents  add  71.  sales  I    IU      WWW 

Ui  ■  90  dap  parti  warranty  on  alj  arts  *  1  year  Darts  4  -.  v  -. .  c   -  -, 

lato  warranty  ofl  ill  wired  ii  n  i  ti  rAA  /ID-DOC 

RAMSEY  ELECTRONICS.  INC..  2575  Baird  Rd..  Penfiefld.  NY.  14526 


SS?  *29,95 

12.95 


cast  tot 


j:[ii;ui]Mi]j;K 


716-586-3950 

FAX  716-586-4754 


ALL  NEW  KITS 


Compieie 

nit  SC? 


PERSONAL 
$89.95  RADAR 


planes  scats  ncrT*s  tttka 


ra8w*it"clK»v   3^ 
rtaeH.  aoMtk  rtiHtrs  or 
*»afcsat^6f><i) 

tETJrSPg.taJ'eadowtO«»an! 
mries  per  hour  dilomam  per  hour  or  fact  per  mcomP 
fatpnona  output  penmts  i.^ie rung  to  actual  ooopte r  smn 
unci  two  1  lb  ctitfet  cans  lor  antenna  mot  mckd«n  and 
rurii  on  ta  vx  Eaty  io  build -an  microwavt  luluM!  v  i: 
i      Itiplme  tor include5d«JuH4ABSpiasin  •■-'I'ii' w>;h 
uppiidy  graphite  fui  a  protossional  look  A  v#iy  usi'toi  and 
lgP»Bl-lun  »iit 


RADIOS 


40  &  80  METERS 
HAM  RECEIVERS 

Spejabw  m*  mod*  AH.  CW  SS6  fctwan  lof  3  S^^Oof  70— fSiiH?  Ikiactcan««i«iidcvon 
using  waPCmuturtf  ai  OS  tanr*  MRL  RandeooM  Liuinani^sem«viity  varackv 

dwde  iBWd. -50  rti*  anjdmr  ouiput  FkjnsonWDC  has  HF  aatn  commi  rim  tot  ts  very  eafy  to 

tun  id  lots  ot  run  and  educational -idea  I  lor  Hie  beginner  or  Hie  old  pro  I  he  optiooat  matching 
case  hit  leatures  a  ruggeit  AESS  plastintaie  with  screermd  flra&tiics  Ircludcd  are  macmrifrd 
iiiuminunv  knobs  lor  a  welMmisned  prolessional  look 


40Mbih  weivet  _       __ 

bd  **u       S24.95 


»  Meter 'weiirtf  

$24,95 


Heteiwicase  __ 

■«      *12.95 


QRP  TRANSMITTER  KITS,  40  &  80  METERS 

Operate  a  num  nam  stiacb  1  h«e  UltieCWiiqi  are  ideal  main  to  ou»  ao  and  ttneetrrfew  m*5 

FfaluresinclutfeimooUivarMriii:  {lhi-ij  oik  watt  oatpot and eacatenl  keyinc)  characteristics 
Hurts  on  12  VK  <wn  is  VSWfl  pruiected  Sti  Hon  t.ir  yob  can  MrettJi  your  signal  wiilf  one  ot 
Ihpse  mtm  nq\  Otrtiona1,  A9S  crises  are  aviiihitj-le 

h<0  meters  QPP  80ffl*l«isORP  --fc      w.^      !  .1     •  ■:      „-dFfcJfcl. 

fujoflTMo    $24.95    ^wp*    s24#95  ^w"1     *  12.95 


AIRCRAFT  RECOVER  KIT 


Hear  exciting  ji  reran  commumcaiions-pjclis  up  pUra  bp  to  ttOmatsa«ay  Recam  »Xr— 
QIMrferAM  n  band  ia  tctfl  ba^avpl'hatdjBi^iettfaABC  cataniicttHefandadiimtablt 
iquekt*  RuntflnfVbatttty  bfimw  audi noui pur.  l^iirWrfiirthfirj  li'pii'iri.n-naiichingAftBpJaatic 
case  lelsybu  Mko  ;l  an  ywhuin  leatures  ic'LTiifldgs  aptncs  .tridmacl  i  mi:  is, ilu  mi  nun  k«uha  lor  a 
iQalprolessionul  look  Compact— flreal  In1  -ii''-,nriws  nj  lur  |usi  plain  hinOjnfj  around  im 
airport 


Complete 

■Jl.AR-1 


S24.95 


naDtM*i  ph 
a*CAfl-i 


M2.95 


SHORTWAVE  RECEIVER  KIT 

AfantasliE  receiver  Itval  captures  ttiBWDi i\i  *Mti  [uttl  I  «.'  irttsftttlll Rutttti 
*- 11  WH;  rn  7  MMjr  baods.  vaTactOi  lurtfid.  supei liet  dtt&ign  with  AGC.  RF  gain  con- 
trot,  and  50  nvw  audio  output  Uses  ne*  S^gnetics  miur  chip  trji  less  than  a  mir.rovoJi  sensiliv 
dy  runs  on  «  battery  Itus  is  a  tascnaiing  iron,  school  or  chub  profeci  and  witi  provide  Hours 
eifcn  am  to  trar  nestsviouk  Dr  r  A«  flu  opftonal  ca»  ajt  and  yo*h«M  a  ralnxa  looking 


S24.95 


.    :s? 


« 12.95 


PACKET  RADIO 


ccniirnoPQifl  HW.1  izs  packet  radio  i  me  Mace  uses  lamous  German  Digicom  sollware.  Featurer* 
D!Afl  ID  emp  si?  t  loi  reliable  operatbOR-iu-ir  Hf  m  vhF  tones  includes  FBEE  disk  soil  ware.  PC 
boaitf  all  necessary  parts  and  lull  documrmuii-  n 


CoflBMaiJL^C-i 


M9.95 


FM  COMMUNICATIONS/2  METER  RECEIVER 

StRVbvesuperhftFM  receiver  tunes  an  r  iMH/segrr.ernnrjjn  t35— l^Mtf^  irslen  to  2  fntr 
turn  operations,  tiigh  band  police  calls,  weaihe?  or  mobilu  phunecatls^aay  to  build  re© 
IbulL.  res  wn  racto  t  tufil  ng ,  1C  mi  ner  srsge.  wmw,  I F 1  mer  ■  Ji  con w  srpn  design  with 

adjustable  sgui'lch  Less  man  1  nvsen-sitiviiv  runs  on  3  V  battery.  *Hn£0m#  audio  output 
Optional  4JJ5  tas*  *ilh  screened  graphics  arid  machined  akumr.u^i  toiubs  p'cufid*  a  mce  pro- 

*M,U"00'     SS?  *29.95        SSSr  s  12.95 


NEW  MINI  KITS- NEW  MINI  KITS 


BR0ADBAN0 
PREAMP 


.T^      ■■J 

TVseH  VWT 


HF  ndbflam  UO 
HH:    iGHzotMhranon 

fliihMtn9    1ZVK.SB 
ohm:;  input 


Cornplele 
tol  SA-7 


*12,95 


LIGHT  BEAM 
COMMUNICATORS 

Iransmrts  modulated  mtrared 
hge*uplD3Dleel*«ttiaul  («fii4s 
i  m*  usmg  lenses  Uses 
30  KH/  can<*  to*  hum-free  coer* 

Ideal  for  'bugs'  at  Irsienmg  to  B 
remo'econtroK  Transmrtltf  bas 

sensitive  mihe  input  receiver 
Lies  PIN  (tr;  recto  i  iind  (tr  lye* 
speaker  oulpm  U:-,ii«.  rjpural«on 
9    12VDC 


Vjii«imiSl£i  ill 
LB-t 


LeVS 


*8.95 
*9.95 


HIGH  POWER  FM 
WIRELESS  MIKE 

A  high  pouter  unit  nut  w»n 
transmit  us  io  lfjmitetsan^ 
FMbioadcastradc  aamatnf 
«pti  aceapes  any  type  ol 

rt*4e  mOpjc-tuprwirtta* 
vqkbS  meet  away  usng 
the  jvailabfet  mm» -electro 
miknifartrirtaE  Opiratasori 

o-ra  VDC 


F  M  ^  til 
Senuifw 


*9.95 
*2.9S 


,'MJ^i 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  great  booster  for  any  2  rnelor  or  220 
MHz  hand-hgtd  unit.  These  pptrver  boaslcrs 
deliver  over  30  waits  of  output  alEdwing  you 
to  hn  ttw  repeaters  full  Quietrng  while  the  low 
iKHse  preamp  remarkablY  improves  re«jr- 
tknfc  Ramsey  EkctrDniCS  has  sold  thoo- 
sarifls  of  2  mtr  amp  kits  but  now.  wt  offer 
completely  wired  sne  rested  2  mtr  as  well  220 
MH;  units  flotti  have  allihe  features  ot  the 
high  priced  boosiers  ai  a  Iractmn  ol  the  cost. 

PA  102  MTR  POWER  BOOSTER  i  1D  X  power  gain} 
Fully  wired  &  lesled $59.95 

PR-ra  Z2u  MHz  POWER  BOOSTER  fS  X  power  gain} 
Pulty  wired  A  rested SS9.9G 
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•30  WATTS  OUTPUT 

•  IOW  NOISE  PREAMP 

•  LOW  COST 

*  RUGGED  CAST  ALUMINUM 
WS£ 

*  ONE  TEAR  WARRAHTT 


CIRCLE  34  ON  READER  SERVICE  CARD 


Number  1 5  on  your  Feedback  card 


Commodore  64  Voltage 

Protector 


An  inexpensive  project,  a  valuable  safeguard 


by  R.T.  Saponas  W0YJO 


When  you  turn  on  your  Commodore 
computer,  do  you  ever  have  visions 
of  the  voltage  regulator  going  bad  in  the 
power  supply,  ruining  ICs?  Put  your  worries 
to  rest.  Build  a  Commodore  64  Voltage  Pro- 
tector for  Jess  than  twelve  dollars. 

The  above  unpleasantness  appeared  on  my 
horizon  one  morning  as  1  was  working  on  a 
manuscript.  The  screen  on  my  monitor 
blinked,  filled  with  garbage,  and  then  went 
black. 

I  checked  the  power  supply.  As  I  suspect- 
ed, the  10,9  volt  AC  supply  was  still  work- 
ing, but  the  5 .08  volt  DC  supply  was  now  a  10 
volt  DC  supply.  I  don't  have  to  tell  you  what 
happens  when  an  IC  designed  for  five  volts 
receives  double  that! 

After  buying  a  new  power  supply  and 
having  the  computer  repaired*  I  spent  some 
time  looking  through  electronics  magazines 
for  voltage  protection  devices.  I  found  sever- 
al variations  of  "crowbar  circuits'*  described 
by  Jack  Eschmann  in  the  August  1979  issue 
of  73:  by  Ken  Wyat  in  the  November  1982 
issue  of  73:  by  W1SL  in  the  August  1973 
issue  of  QST:  and  by  John  Pclham  in  the 
October  1980  issue  of  QST.  All  1  had  to  do 
was  lay  out  an  experimental  circuit  and  make 
it  work  with  the  Commodore  supply. 

Of  course  any  regulated  power  supply 
needs  an  excess  voltage  to  regulate  and  is  thus 
capable  of  destroying  sensitive  circuits  it's 
powering,  It  doesn't  take  a  lot  of  imagination 
to  apply  this  idea  and  circuit  to  other  situa- 
tions. 

Circuit  Description 

Variations  of  the  basic  crowbar  circuit 
have  been  used  for  fifteen  or  more  years  in 
over-voltage  protection  devices  for  commer- 
cial equipment. 

See  Figure  1 .  You  place  a  1,5 A  fast-acting 
fuse — fifty  percent  over  the  C-64*s  require- 
ment—in series  with  the  5.08  volt  DC  line. 
The  silicon-controlled  rectifier  (SCR)  is  con- 
nected from  the  output  of  this  fuse  to  ground. 
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Photo  A.  The  completed  Commodore  64  iutltage 
Protector. 

A  4.6  volt  zener  diode  goes  from  the  fuse 
output  to  ground  through  a  47fl  current-lim- 
iting resistor  and  a  Ik  resistor.  Trigger 
voltage  for  the  SCR  is  obtained  from  the 
junction  of  these  two  resistors.  Use  an  0.01 
|iF  disc  ceramic  capacitor  to  bypass  the  gate 
of  the  SCR. 

Should  the  DC  voltage  suddenly  rise  due 
to  a  failure  in  the  Commodore  power  supply, 
the  zener  diode  will  start  conducting,  This 
will  produce  a  trigger  voltage  on  the  gate 
of  the  SCR  which  causes  the  SCR  to  latch 
on.  This  shorts  the  output  of  the  fuse  to 
ground.  The  fuse  will  then  blow,  saving  the 
computer's  expensive  ICs  from  destruction. 


Photo  B>  The  unit  with  the  cover  removed,  showing 
the  placement  of  the  ports. 


Construction 

Begin  construction  by  cutting  the  circuit 
board  to  size  (sec  Figure  2).  These  di- 
mensions allow  adequate  room  to  run  the 
10.8  volt  AC  leads  under  the  circuit  board. 
Drill  the  mounting  holes  in  each  corner. 
Next,  use  the  board  as  a  template  to  drill 
similar  mounting  holes  in  the  bottom  of 
the  box.  Make  certain  that  the  template  is 
placed  so  that  the  spacing  is  even  on  all 
four  sides.  The  holes  in  both  the  board 
and  the  bottom  of  the  box  should  ac- 
commodate the  four  6~32xVi"  mounting 
screws. 

Now,  prepare  the  circuit  board  for  etching. 
Since  all  the  traces  are  straight  lines,  you  may 
use  any  method  of  masking.  I  covered  the 
copper  surface  with  masking  tape,  then  used 
a  razor  blade  to  remove  the  tape  from  areas  to 
be  masked.  Next,  J  applied  a  coat  of  fast 
drying  enamel.  After  the  enamel  dried,  I  re- 
moved the  masking  tape  between  the  sprayed 
areas.  The  board  was  now  ready  for  the  etch- 
ing bath. 

If  etching  a  circuit  board  is  distasteful 
to  you,  you  can  substitute  a  piece  of  perf- 
board  of  similar  size,  and  hand-wire  the 
circuit. 

While  waiting  for  the  paint  to  dry,  you 
can  begin  marking  and  drilling  the  front 
and  back  of  the  aluminum  box  for  mounting 
the  rubber  grommet,  the  fuse,  and  the  input 
DIN  socket.  Use  a  3A  *  drill  for  the  grommet, 
a  l/i "  drill  for  the  fuse  holder,  and  a  34 "  punch 
for  the  DIN  socket.  If  your  shack  doesn't 
have  all  of  these  tools,  use  the  drills  you 
have,  then  carefully  ream  out  the  holes  with 
a  small  rat-tail  file.  If  you  use  the  Radio 
Shack  luse  holder  shown  in  the  parts  list,  you 
will  have  to  slightly  enlarge  the  V£ "  hole.  The 
manufacturer  apparently  used  a  metric 
measurement  for  this  fuse- holder.  Since 
these  boxes  are  made  of  very  soft  aluminum, 
take  care  with  the  rat-tail  file*  A  hole 
becomes  large  very  rapidly. 
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Figure  L  Schematic  for  the  Commodore  64  Voltage  Protector. 


Parts  List 

C1 

0.01  pF  Ceramic 

Radio  Shack  #272-131 

$  .20 

D1 

400V-6A  SCR 

Radio  Shack  #276-1 020 

1.19 

D2 

1N750AZener 

4.7  V 

.62 

F1 

1 .5A  Fuse  (fast  acting) 

Radio  Shack  #270-1243 

,35 

R1 

47Q  V2W 

Radio  Shack  #271-009 

.10 

R2 

tkQVaW 

Radio  Shack  #271-023 

AQ 

Fuse  Holder 

Radio  Shack  #270^362 

1.29 

Chassis  Box 

Radio  Shack  #270235 

1.79 

(2%Mx2,/4wx1%'f) 

Copper-clad  board 

Radio  Shack  #276-1 591 

1  00 

(2V4-x1^'r) 

7-pin  DIN  socket 

1.65 

7-pin  DIN  plug 

1.85 

12"  piece  of  4-wire  cable 

.50 

I 

If  you  use  fast-dry  enamel,  your  circuit 
board  should  now  be  ready  for  the  etchant 
bath.  After  you  have  etched  and  washed  the 
board*  bend  the  leads  on  the  components  and 
drill  the  holes  as  indicated  in  the  parts  layout 
sketch.  Don't  forget  to  drill  one  hole  in  the 
output  trace  and  another  hole  near  it,  in  the 
ground  trace.  Solder  a  4"  piece  of  wire  in 
each  of  the  holes.  Later,  you  can  cut  these 
wires  to  the  correct  length  and  solder  them  to 
the  input  plug  and  to  the  fuse.  Solder  the 
components  in  place. 

Mount  the  7-pin  socket  with  the  socket  key 
towards  the  top  of  the  box,  Next,  solder  the 
ends  of  the  12"  piece  of  four- wire  cable  to  the 
appropriate  pins  on  the  7-pin  plug.  Strip  five 
inches  of  the  outer  covering  from  the  opposite 
end  of  this  cable.  Thread  the  cable  through 
the  ¥&  "  grommet.  leaving  the  stripped  portion 
inside  the  box.  Dress  and  cut  these  wires  so 
the  two  AC  leads  and  the  ground  lead  will  lie 
under  the  circuit  board  alter  it  is  mounted. 
Solder  these  three  leads  to  the  proper  pins  of 
the  input  socket. 

Mount  the  circuit  board  to  the  bottom  of  the 
box,  using  6-32x  W*  machine  screws  and  W  * 
metal  spacers. 

Mount  the  fuse-holder.  Solder  a  lead  from 


the  positive  5  volt  pin  on  the  input  socket  to 
the  input  side  of  the  fuse  holder. 

Now,  dress  and  cut  the  4"  DC  lead,  which 
you  previously  soldered  to  the  circuit  board, 
and  solder  it  to  the  output  side  of  the  fuse 
holder.  Do  the  same  for  the  remaining  ground 
lead  from  the  circuit  board,  but  solder  it  to  the 
ground  pin  on  the  input  socket.  The  unit  is 
now  ready  for  testing* 

Testing  and  Troubleshooting 

After  you  have  finished  assembling  and 
wiring  the  Commodore  64  Voltage  Protec- 
tor, visually  inspect  it  for  wiring  errors.  The 
easiest  error  to  make  is  to  wire  the  input 
socket  and  the  output  plug  improperly,  At 
this  point,  it's  a  good  idea  to  use  an  ohmmeter 
to  check  out  this  circuitry. 

Apply  a  variable,  current-limited  DC 
voltage  source  to  the  output  side  of  the 
fuse.  With  a  voltmeter  across  the  source, 
gradually  raise  the  voltage  from  5  volts  until 
current-limiting  causes  the  voltage  to  drop  to 
zero.  This  means  that  the  SCR  has  been 
triggered  and  is  now  shotting  out  the  power 
supply.  Turn  off  the  power  supply,  and  the 
SCR  will  drop  out  of  conduction.  The  SCR 
should  trigger  at  a  point  between  5.1  volts 


and  5.5  volts. 

If  you  do  not  have  a  current-limited  vari- 
able supply,  you  can  make  a  fixed  supply 
variable  by  using  a  potentiometer  across  ihe 
output.  Use  a  6  volt  pilot  lamp  as  an  indicator 
of  SCR  firing.  Solder  two  leads  to  the  bulb 
and  connect  it  across  the  fuse  holder  in  your 
Protector.  Remove  the  fuse  from  the  fuse 
holder  and  apply  voltage  to  the  input  side  of 
the  fuse  holder.  Again,  place  a  voltmeter 
across  the  output  voltage  and  gradually  in- 
crease the  voltage  until  the  SCR  triggers.  The 
triggered  SCR  causes  the  pilot  lamp  to  light, 
since  it  shorts  one  side  of  the  pilot  lamp  to 
ground,  placing  it  directly  across  the  power 
supply. 

If  you  use  parts  from  your  junk  box, 
remember  that  the  SCR  and  the  zener 
diode  are  the  critical  parts,  The  tests  above 
will  help  you  determine  if  your  components 
arc  okay. 

After  you  have  assured  yourself  that  the 
unit  is  working,  plug  your  regular 
Commodore  power  supply  into  U,  Plug  the 
unit  into  the  computer,  and  you  Ye  ready  to 
go,  Always  make  certain  to  match  the  keys  in 
plugs  and  sockets  when  you  plug  them  togeth- 
er. If  you  force  the  plug  into  another  position. 
you  may  short  out  your  supply. 

If  the  fuse  in  your  Commodore  Voltage 
Protector  blows  during  normal  operation,  un- 
plug the  computer  power  supply  From  the 
wall  socket  and  from  the  computer.  Take  it  to 
your  work  bench  and  measure  both  the  AC 
and  the  DC  output  voltages.  If  either  voltage 
is  missing,  you  need  a  new  power  supply.  If 
the  AC  voltage  is  normal,  but  the  DC  voltage 
is  9  volts  or  higher,  your  Protector  is  doing  its 
job.  Buy  a  new  supply  and  pat  yourself  on  the 
back!1 
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Figure  2.  Fidi-size  circuit  board,  foil  side. 


Figure*  3.  Parts  placement  layout  guide. 
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RADIO  TELEGRAPH  TERMINAL 


MORSE  CODE  DECODER 


ELECTRONIC  KEYER 


74R-501 


MORSE  CODE  TRAINER 


Only— $229.00 


DECODER 

Input  level 
Input  impedance 
Decoding  speed 
Audio  filter 


•  )0mVto2VRMS. 

•  8  to  IkH— 600H  typical 

•  5  WPM  to  30  WPM 

•  800  Hz  ±  80  Hz 
Active  and  PLL  filters 

700  Hz  to  900  Hz  internally 
adjustable 


TRAINER 

Code  generator 
Speed 


•  Random  code  generator 
5  characters,  code  group 

•  5  WPM  to  30  WPM 
1  WPM  increment 


SPECIFICATIONS 


ELECTRONIC  KEYER 


Paddle  input 

Key  Input 

Keying  speed 
Keyer  output 


»TTL  level 

— 10/Actuating,  Hi/Stop 

Contact  input 

—ON 'Actuating,  OFF  "Stop 
-TTL  level 

— LO/Marfc,  HI /Space 

Contact  input 

— ON/Mark,  OFF/Space 
>  5  WPM  to  30  WPM 

1  WPM  increment 
i  Transistor  switching, 

Open  collector  type 


Power  source 
Size 
Weight 
Control* 


Display 
Indicators 

Front  connections 


Rear  connections 


AR-501  Radio  telegraph 

terminal 

DC  12V  to  13.8  V — 165mA 

4>5"-Wx£24M-Hx6,25*-D 

12,5  02.  (358  g) 

Power  On'Of  f 

Random  code  generator  On/Off 

Print-out  On-tin 

Monitor  speaker  level 

Electronic  keyer  mode  select 

Speed  Up  &  Down 

LCD  32  characters— 16  per  tine 

Power  On — Green  LED 

Tuning — Red  LED 

Paddle — Standard  iambic 

Ordinary  telegraphic  key 

Headphone/Earphone 

DC  13.8V  input 

Audio  input 

External  speaker 

Keyer  output 

Printer  output 


PRINTER  PORT 

*  Compatible  with  Centronics  8-bit  parallel  printer.  At 
least  4K  byte  data  buffer  is  required  in  a  printer. 


Communications 
2251 1  Aspan  Street  •  Lake  Forest  •  California  •  92630-6321  •  (714)  581-4900  •  Toll  Free  1-800-523-6366 


J 


BACK  TO  BASICS  -  •  -  •  But  far  more  advanced 

The  AR-501 1  triple  mode  CW  terminal  in  a  small  package,  is  a  powerful  gear  to  practice  and  play  with.  For  the  Hovice,  SWL  and  Ama- 
teur radio  operators  it  detects  Morse  code  between  5  to  30WPM.  Just  plug  the  AR-501  to  your  receiver  to  start  translating  the  Morse 
code  onto  full  32  character  LCD  display.  Very  simple  and  easy  to  operate.  You  ask-  for  code  practice?,  both  receive  and  transmit?  Yes, 
the  AR-501  does  just  that  It  will  improve  your  cord  reception  and  keying  technique  at  the  speed  you  want  More?,  it  operates  as  an 
electronic  keyer  both  standard  and  iambic.  More  Yet?  How  about  a  printer  port?  You  bet  the  AR-501  provides  parallel  printer  port  for 
hard  copy.  You  can  Log  the  QSO,  and  Practice.  It  will  help  you  immeasureabSy.  We  even  offer  a  standalone  Nicad  operated  thermal 
printer  as  an  option.  ACCESSORIES  SUPPLIED:  The  AR-501  Radio  telegraph  terminal  comes  complete  with  Receiver  cable,  DC 
Power  cable.  Miniature  Phone  plug,  Miniature  stereo  phone  plug,  Spare  fuset  Wall  receptacle  style  power  adaptor  and  instruction  man- 
ual. ACCESSORIES  AVAILABLE:  CC-501  Parallel  printer  cable  —  $30,00/DPU-41 1  Standalone  Thermal  printer  with  8K 
buffer— $235.00 

ORDERING  INFORMATION:  For  fastest  service,  call  800-523-6366  from  9  AM  to  4  P>t  RSX  Send  mail  orders  to:  ACE  Communications,  tnc- 
2251 1  Aspan  Street  Lake  Forest  CA  92630,  VISA  and  MasterCard  orders  and  certified  or  cashier's  check  or  money  order  shipped  within  48  hours  of 
receipt  Rush  service  by  GPS/Overnight  (JPS/2nd  Day  Air  and  Federal  Express  is  available  at  extra  shipping  charges.  Purchase  orders  accepted  from 
Government  agencies.  CA  residents  add  6%  sales  tax.  COD  is  S3. 00  extra.  WARRANTY  INFORMATION:  The  AR-501  covered  by  One  Year  War- 
ranty, Extended  warranty  service  available  at  the  following  rates:  3  Years— $25.00.  2  Years—  $  1 5.00,  SATISFACTION  GUARANTEE:  If,  for  any  rea- 
son, the  ORIGINAL  PURCHASER,  is  not  satisfied  with  the  unit  purchased,  a  full  refund  of  the  purchase  price  will  be  issued  if  the  unit  and  all  accessories 
are  returned  to  us  UNDAMAGED  WITHIN  25  DAYS  of  the  date  of  original  purchase  (Invoice  date).  This  policy  excludes  any  additional  freight  that  may 
be  incurred,  and  in  no  event  modifies  or  limits  the  limited  warranty. 
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KITTY  SAYS:  WE  ARE  NOWOPEN  7  DAYS  A  WEEK 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  lo  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  (or  the  best  buys  in  town. 


ONV  Safety 
belts  in  stock 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 





Ring  in  the  New  Yeaf 
With  the  best  of  Barry's  New  Gear 


t~?T-  to  to  to  .j^v  "— 


r  r>  ri 


_  [ICOM 

IC-F.71  A.  751  A,  781 ,  28A/H,  38A,  46A,  Micro2M, 
Ft- 7000,  IC-761 ,  IC-375At  275A/H,  321 QAH  475A/ 
H,  735.  IC-90O.  IC-22SH 


FT-767GX,  FT-757GXII,  FT-311 
FRG-8800\  FT-706,  FRG-9600, 
FT-4700RH,  FT212/712RH. 


RM. 


KENWOOD 


Antennas 


A*S  AES.  CusftcrafL  Hy-Gam, 
Huslter,  KLM,  WETZ.  Mostey, 
MO0U6LQX,  TONNA  .Butternut 


YAESU  t  ICOM 
FT-23/73/33/727R  I  IC2AT/12AT 
FT-2/1/709R/H  I    IC02AT-32AT 
FT-1 903/11231  1C2/4GAT 

FTH-2006/7fJ05  |  C  A2AJ16 

IC-448A 


TS440S/AT,  R-5000%  R-20O0,  T&940  S/AT.  TM 
221  A/421  A,  TTW-2570A/50A/30A.  TR-751A.  Ken- 
wood Service  Repair,  TM-721A,  TS-71 1/SnA. 
TM353QA,  TH205AT.  TH215A.  TM-621A,  TM- 
321  A,  TSW^TSeeOS,  HZ-1.  TS-790A 


BudwigANT.  Products 
NEL-TECH  DVK-IOODigital  Voice  Keyer 
FLUKE  77  Multimeter 

Media  Mentors— 

Amateur  Radio  Course   599  95 

VoCom/Mirage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

5/8XHT  Gain 
Antennas  IN  STOCK 

MICROLOG-ART1,  Air  Disk, 
SWL,  Morse  Coach 


UfKJmooa#HT$ 

KXJM  U16.  Hlfi.  VI 00.  U4QQ 

MAXON.  MOTOROLA. 

YAESU:  FTH2OQ5/M07 

UNIQEN,   REGENCV     KING.  TAO 

MARINE  COM  US  MS5.  mOO 

AVIATION  (COM  A20  H  T 


MART  PATCH 
CES  Simple*  Autopartn  510  Sa  win  Paten  FM 
Transceiver  To  Your  Telephone  Great  For 
Telephone  Ca  Mb  Fipm  Mobile  To  Base.  Simple 
To  Use.  51DSA/510SAJI 


pnv 


•      • 


PRIVA  TEPA  TCH  V,  Duplex  8000 

TUNERS  STOCKED: 

NYE  MBV-A3  Killowatt  Tuner 


ALINCOALD24T 
DJ-1O0T 


Computer  Interfaces 
Stocked:  MFJ-1270B 
MFJ-T274,  MFJ-1224,  AEA 
PK-88,  MFJ-1278.  PK-232 
W/FAX 


FREQUENCY 

COUNTERS: 

lMHz-T.3GHz 


COMMERCIAL 

A  HAM 

REPEATERS 

STOCKED. 

WRITE  FOR 
QUOTES 


KANTRONICS 
UTU  KAM   UTU-XT 
KPC  3*00.  KPC  rv 

kmj 


MFJ-989C 


Soldering  Station  40  Watts  $68. 


AR  900  Hand  Hefd  Scanner  100 
Ch.  Covers  27-54.  10S-J74. 
406-512,  flOO-950  MHz  S299 


MOTOROLA  AUTHORIZED  DEALER 
KACHINA  COMMUNICATIONS  DEALER 


SHORTWAVE  RECEIVERS 

STOCKED 


Ten -Tec 
Tuner  2298 


METRON  MA- 1 000  B  STOCKED 


AEA  144  MHz 
AEA  220  MHz 

AEA  440  MHz 
ANTENNAS 


EIMAC 

35002 

572B, 6JS6C 

12BY7A  & 
6146B 


BIRD 
Wattmeters  & 

Elements 
In  Stock 


COMET  ANTENNAS 
STOCKED 


^.n  * 


DIGITAL  FREQUENCY  COUNTERS 
Optoelectronics  model  1300H,  G-1300MHZ 
Trionyic,  Model  TR  1000.  0-600  MHz 
Long-range  Wireless 
Telephone  lor  export  in  stock 


BENCHER  PADDLES. 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Saxton  Wire  &  Cable,  Int'l  Wire 


HEIL 

EQUIPMENT 
IN  STOCK 

SANGEAN  Portable  Shortwave  Radios 


Hy-Gam  Towers  f^ 
&  Antennas,  and 
Rotors  wilt  be 

shipped  dir&c  I  to 
you  FREE  ol 
shipping  cost 


NewTtNTEC 
Corsair  II,  PARAGON 


HX  Towers.  Antennas, 

Mobile  Radio  mounts 

stocked  Call 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO;  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY.  NY  10012  {FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  T2-767Q 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday -Friday  9  AM  to  6:30  PM        Thursday  to  8  PM 
Saturday  &  Sunday  10  AM   to  5  PM   (Free  Parking) 


IRT/LEX*"Spring  Sr  Station"    Subways'  BMT- 
"Prince  St  Station",  IND-"F"  Train-Bwy  Station" 
Bus:  Broadway  #6  to  Spring  St    Patrv-9tri  Sl./6tb  Ave. 
Station, 


COMMERCIAL  RADIOS 
STOCKED:  ICOM,  Motoro- 
la, MAXON.  Standard, 
Yaesu,  We  serve  munici- 
pal (lies,  businesses,  CM  I 
Defense,  etc.  Portables, 
mobiles,  bases,  re- 
peaters 


ALL 
SALES 
FINAL 


We  Slock:  AEA,  ARAL,  Alinco,  Amoco,  Ameritron,  Antenna  Specialists, 
Astatic,  Astron,  B&K,  B&W,  Bencher,  Bird,  Butternut,  CDEP  CESP  Cushcraft, 
Daiwa,  Etmac,  Henry,  HeiL  Hustler,  Hy-Gain,  Icom.  KLM.  Kantronics,  Larsen, 
MJF,  J.W,  Miller,  Mirage.  Nye.  PaJomar,  RF  Products,  Saxton,  Shure, 
Tempo,  Ten-Tec,  TUBES,  Yaesu.  VibropJex,  Du plexors.  Repealers,  Scan- 
ners, Radio  Publications.  Urtiden,  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQU I  HE  S  I N  VTTEO    PHONE  IN  YOUR  ORDER  &  BE  RE  I M  &U  R$  E  D 
COMMERCIAL  RADIOS  stocked  A  e*rvlc*d  on  premlee*. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately.  TELEX  12*7970 

FAX:  212-925-7001 
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NumfcHjf  i  a  on  youf  Feedback  card 


The  Hackers  Shack 

Transceiver  from  a  spectrum  analyzer  and  tracking  generator? 

by  Steven  K.  Roberts  N4RVE 


This  is  an  interim  of  sons— a  time  of 
misleading  stability  between  bouts  of 

nomadness.  It's  a  respite  from  tire  itch,  a 
chance  to  develop  a  pot  belly  with  unspent 
kilocalories,  and  a  time  to  collect  new  equip- 
ment lo  further  burden  the  already  overload- 
ed bicycle,  Maggie  and  I  are  in  a  Silicon 
Valley  layover,  dedicated  full-time  to  the  cre- 
ation of  the  Winnehiko  III. 

In  the  coming  months,  there  will  be  plenty 
of  space  in  these  pages  to  discuss  in  satisfying 
detail  the  components  of  the  new  bicycle- 
mobile  supershack.  I've  just  started  surgery 
on  the  multimode  Ranger  3500  (for  the 
10  meter  season  is  upon  us)*  and  many 
other  strange  projects  are  beginning  as  welL 
But  L  want  to  take  a  different  approach 
this  month,  one  inspired  by  the  Hacker's 
Conference,  rooms  full  of  state-of-the-art 
test  equipment,  and  a  mad  vision  of  future 
radio. 

Bizarre  and  Colorful 

A  hacker,  contrary  to  the  recent  slanderous 
allegations  of  CBS  News,  is  not  a  computer 
criminal  or  some  kind  of  evil-minded  revolu- 


Photo  A,  Tekmmii  specirum  analyzer  mode!  2  710. 

tionary.  Those  do  exist,  of  course,  but  not  in 
the  subculture  of  creative  genius  thai  lies  be- 
hind every  new  technology.  A  hacker,  quite 
simply,  is  one  who  derives  the  greatest  possi- 
ble pleasure  from  circumventing  limitations; 
a  designer  who  leaps  the  boundaries  of  con- 
vention, pushes  new  ideas  past  the  skeptical 
mainstream  of  an  industry ,  and  stays  up  all 
night  in  the  wild-eyed  fervor  of  creative  in- 
sanity. Hackers  are  a  bizarre  and  colorful 
bunch,  and  when  I  attended  a  whole  confer- 
ence of  them  in  the  Santa  Cruz  mountains  this 
month,  I  witnessed  an  unrestrained  intellec- 
tual energy  that  was  almost  frightening,  [t 
certainly  seemed  to  frighten  CBS . . .  which 
showed  images  of  my  bike  while  speaking 
ominously  of  a  band  of  revolutionaries  gath- 
ered in  the  hills,  plotting  their  next  attack  on 
the  valley  below. 

The  hacking  phenomenon  is  generally 
associated  with  computers,  for  it  has 
spawned  such  phenomena  as  the  Mac,  Hy- 
permedia, and  all  manner  of  whiz-bang  soft- 
ware and  graphics  magic.  But  any  technology 
with  a  future  is,  by  definition,  eminently 
hackablc .  .  .so  let's  consider  the  "radio 


hacker"  and  what  his  or  her  station  might 
look  like, 

The  Ultimate  Rig? 

First  of  all,  let's  agree  on  something.  This 
rig  has  to  be  realistic,  something  you  could 
assemble  today.  We're  talking  real  technolo- 
gy here,  not  dreams  of  future  offerings  from 
the  Big  Three,  The  fantasy  is  that  these  tools 
will  someday  be  available  for  less  than  the 
hundred  grand  that  they  would  cost  right 
now .  ,  .  One  of  our  general  requirements  is 
total  agility  in  the  electromagnetic  spectrum, 
along  with  the  ability  to  generate  and  demod- 
ulate any  communication  mode.  We  should 
be  able  to  track  mysterious  signals,  even  if 
they're  drifting,  and  determine  their  spectral 
content,  We  need  to  freeze  events  in  time, 
pretriggering  if  necessary .  All  types  of  signal 
encoding,  analog  or  digital,  should  be  emu- 
lated in  software.  There  should  be  plenty  of 
clean  power  to  the  legal  limit,  robust  anten- 
nas, and  convenience  features  such  as  total 
remote  control  and  automated  operation. 
And,  to  satisfy  the  hacker  within,  there  must 
be  endless  reserve  capability  for  trying  out 
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new  ideas  and  probing  the  limits  of  existing 
systems. 

In  a  sense,  any  radio  receiver  is  a  spectrum 
analyzer,  but  one  with  a  narrow  window  that 
moves  with  the  cursor,  What  if  wc  opened  up 
the  view  of  the  spectrum,  covering  the  famed 
'DC  to  daylight* '  range  at  any  level  of  mag- 
nification? It  turns  out  we  don't  have  to  invent 
this  at  all;  they're  available  off  the  shelf  from 
Tektronix  and  Hew  ten-Packard. 

One  of  the  Least  expensive  spectrum  ana- 
lyzers in  this  class  also  has  some  of  the  most 
interesting  features.  The  Tektronix  2710  (see 
Photo  A),  covering  the  fairly  modest  range  of 
10  kHz  to  1 ,8  GHz  (most  of  their  models  go 
to  325  GHz),  offers  the  interesting  feature  of 
demodulating  any  signal  highlighted  by  the 
cursor,  with  AM,  FM,  and  rasterized  video 
the  basic  options.  What  if  we  take  one  of  these 
analyzers  and  give  it  a  high-gain  tunable  from 
end,  a  product  detector,  and  a  GPIB  interface 
cable  to  a  host  computer?  Do  we 
have  a  passable  receiver? 

To  find  out.  I  spoke  with  a 
few  Tek  engineers,  and  sure 
enough,  it's  not  a  mad  idea  at 
all.  In  fact,  Stan  W7NI  and  Ken 
N6RO  have  dreams  of  making 
an  all-Tektronix  QSO  between 
Portland  and  San  Francisco  us- 
ing only  off-the-shelf  test  equip- 
ment, The  transmitter?  How 
about  a  tracking  generator  that 
follows  the  spectrum  analyzer's 
sweep,  locked  on  frequency  by 
setting  the  instrument  to  zero 
span  during  a  QSO?  Fve 
watched  the  machine  handle 
video,  2  meter  FM,  and  AM 
broadcast  with  equal  felicity* 
You  just  set  the  cursor  to  an 
interesting  peak  or  a  specific 
frequency  and  tell  it  to  demodu- 
late to  a  built-in  speaker  or  the 
screen.  All  bands,  all  modes, 
any  bandwidth,  computer  con- 
trol, graphic  user  inter- 
face . .  .not  bad  for  $10,000! 

Once  a  true  hacker  starts 
thinking  like  this  and  ignoring 
price,  things  rapidly  gel  out  of 
hand.  By  the  time  we  add  a 
broadband  kilowatt  linear,  a 
full-size  log  periodic  along  with 
other  appropriate  antennas,  and 
full  remote  control  of  the  whole 
system  via  laptop  computer  and 
9600-baud  TNC.  .  .we  have  a 
pretty  hard-core  ham  station. 

A  License  to  Tinker 

In  reality,  of  course,  commercial  spectrum 
analyzers  are  not  optimized  to  perform  as 
receivers.  There  are  many  features  we  have 
come  to  expect  in  communications  gear,  in- 
cluding IF  passband  tuning,  and  so  on.  But  I 
suggest  this  not-entircly-absurd  concept  to 
make  a  point:  we've  grown  so  accustomed  to 
buying  special- purpose  boxes  to  handle  the 
essence  of  our  hobby  thai  the  original  spirit  of 
ham  radio  has  become  almost  vestigial, 
present  only  in  the  hard-core  cadre  of  wizards 


and  inventors  who  keep  bringing  us  new  toys. 

It*s  a  dangerous  pattern.  Fve  met  a  number 
of  packeieers,  for  example,  who  really  don't 
know  what's  going  through  those  wires  be- 
tween computer,  TNC,  and  HT,  other  than 
something  vaguely  defined  as  *4data.*  While 
there's  a  lot  to  be  said  for  a  turnkey  radio  data 
communications  technology  available  to  the 
masses  (Tm  all  for  it),  we  hams  carry  a  li- 
cense to  tinker.  Even  though  this  hardly  con- 
stitutes an  obligation,  it  sure  as  hell  is  a  plea- 
sure .  .  .and  as  the  average  intelligence  and 
education  of  the  American  human  slowly 
falls,  we  find  ourselves  in  the  position  of 
being  the  only  ones  outside  the  engineering 
labs  who  can  actually  make  electronics  work. 
That  the  designers  among  us  are  on  the  de- 
cline, 1  find  disturbing. 

The  energy  ai  the  Hackers  conference 
typified  the  spirit  that  should  appear  in  the 
top  \-2%  of  ham  radio  operators:  a  mad, 


Phoro  B.  The  Creaiec  SCQ2. 

almost  obsessive  desire  to  build  new  systems 
(or  make  the  old  ones  perform  beyond  the 
dreams  of  their  creators),  If  this  touches 
something  within  you,  by  all  means.  .  .go 
for  it! 

Radical  Oscilloscopes 

All  this  talk  of  test  equipment  reminds  me; 
a  few  months  back  in  these  pages,  I  lamented 
thai  I  carry  no  oscilloscope  on  the  bike.  That 
has  finally  changed.  There  are  loo  many  situ- 


ations where  the  complexities  of  the  system 
demand  something  a  little  more  capable  than 
a  logic  probe  and  multimeter. 

The  Createc  SC02,  shown  in  Photo  B,  is  a 
West  German  marvel  that  packages,  in  less 
than  2  pounds,  a  complete  dual-channel  20 
MHz  storage  scope  with  46  waveform  memo- 
ries. It  can  perform  calculations  between  the 
incoming  channels,  or  between  either  of  them 
and  any  stored  waveform.  It  has  four  cursors 
per  channel,  with  digital  read-out  of  their 
relative  time  and  amplitude  values.  Ten 
"setup  memories'  allow  you  to  recover 
weird  configurations,  and  the  50-key  key- 
board lets  you  define  every  conceivable 
scope  parameter  with  a  structured  command 
language.  There  is  even  a  multimeter  mode, 
which  is  more  exciting  than  it  sounds:  a  repli- 
ca of  the  waveform  is  displayed  in  the  lower 
right  comer  while  the  bulk  of  the  screen  pre* 
$ents  a  constantly  updated  table  of  peak-to- 
peak,  zero-to-peak,  average, 
RMS,  period,  and  frequen- 
cy. ,  .  complete  with  calculated 
maximum  error  percentages 
based  on  the  position  of  attenua- 
tors and  various  internal  fac- 
tors! 

This  unit  is  quite  a  departure 
from  traditional  oscilloscope 
designs,  and  the  company  is  in- 
troducing a  model  early  in  1989 
that  carries  the  concept  to  its 
logical  conclusion:  an  optically  - 
isolated  RS-232  link  will  allow 
the  SC04  to  serve  as  a  data-ac- 
quisition front  end  for  digital 
signal  processing,  QC,  or  any 
other  * 'smart  instrumentation' 
application. 

Power  for  the  scope  is  pro- 
vided through  an  external  cable 
that  carries  +5  and  +/  — 12, 
power  easily  derived  from  the 
existing  switching  supplies  on 
the  bike,  I  also  carry  a  small  AC 
supply  for  extended  sieges  at  a 
bench,  such  as  the  one  that's 
going  on  now.  Interestingly f 
this  little  unit  is  so  comfortable 
to  operate  and  so  easy  on  the 
eyes  that  Im  finding  it  prefer- 
able to  traditional  lab  scopes, 
except  in  those  rare  cases  when 
20  MHz  simply  isn't  enough 
bandwidth. 

In  next  month's  installment, 
we  should  have  a  look  at  an  im- 
portant part  of  the  new  bicycle- 
mobile  ham  shack,  the  Ranger 
3500  10  meter  rig*  Until  then. 
cheers  from  somewhere  in  the  electromag- 
netic spectrum! 


NOTE:  For  further  information  on  the  Createc  SC02 
hund-held  oscilloscope,  comaci  Ken  Pine.  Createc,  337 
KiferRoad.  Santa  Clara,  CA  95051 ;  408-738-3744. 

For  information  on  the  Tektronix  2710  Spectrum  Analyz- 
er, vail  800-835-9433  and  ask  for  your  nearest  sales 
office. 

Finally,  my  Computing  Across  America  hook  continues. 
to  be  availahlefor  S9  95  pins  $2  shipping  from:  Comput- 
ing Across  America ,  I306Ridge*ayAve,  New  Albany,  IN 
47150. 


73  Amateur  Radio  *  January,  1989     45 


73  Review 


by  Bryan  Hastings  NS1B 


Number  1 6  on  your  Feedback  card 


Hamcall 


Callsign  info  on  your  microcomputer. 


Buckmaster  Publishing 

Whitehall 

Rt  3,  Box  56 

Mineral  VA  231 17 

(703)  894-5777 

Price  Class:  $30/year 

(long  distance  connect  calls  not  included) 


It  was  bound  to  happen.  With  the  expfosion 
of  On-line  services — into  which  anyone  with 
a  computer  and  a  modem  can  call  to  get  all 
Kinds  of  information  and  perform  all  kinds  of 
interactions,  such  as  reading  the  up-to-the- 
hour  UPI  news,  booking  a  plane  ticket,  or  par- 
ticipating in  one  of  hundreds  of  forums  cover- 
ing topics  from  (yes.  Amateur  radio')  to 
Zoology— someone  would  get  around  to 
putting  a  callsign  information  service  on-line. 
This  "someone"  is  Buckmaster  Publishing, 
and  the  sen/ice  is  Hamcall. 

Getting  Set 

After  signing  up  for  the  service,  Buckmaster 
sent  me  a  page  and  a  half  of  instructions.  It 
supplied  the  necessary  information  forgetting 
on-line  and  using  the  service.  This  included  a 
five-digit  password,  access  phone  number, 
modem  settings,  and  baud  rates  (Buckmaster 
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Program    Faaturaa: 

*  Runs  on  IBM  Personal  Computers  and  compatibles  with  minimum 
256K  RAM  and  CGA  EGA  or  VGA  graphics  capability. 

■  Contains  enlire  question  pool  for  eacn  license  class.  The  E*1ra 
class  version  contains  the  question  poo!  that  will  become 
effective  in  November   i,   1968. 

•  Work  with  (ho  entire  poo)  or  selected  areas,  ie.  'Rules  and 
Regulations".    "Practical    C Sculls"   eic. 

•  Includes  lull  screen  graphics  on  appropriate  quesiions. 
-   Logs  multiple  study  sessions  and  allows  resuming  at  a  later 

lime 

■  Returns  to  review  messed  questions  if  desired. 

*  Creates  ramdonly  generated  sample  tests  and  analyzes  results 
showing  areas  for   additional   study. 

»'Afler  untoee-isMy  trying  tr*  Techruciun  ini  iwicek  I  putted  wirh  i  peffed  »e<xe  by  uvng 
your   tutor' 

^TTvinM  tor  tinking  of  ui  htmi  Your  program  hu  **mtnat*d  9m  worry  of  tw  Thoary  part  o»  i» 
tint  lor  m*-KA3RHw 

■"A*  t  ct*i%tJmt  pm*9vuonal_    I  c*n  rwcogmi*  m  qualify  pre*  of  softwar*   Ai  *  ftudtrt  I  cm 
approvals  ■  study  tool  tut  Drips  mm  g*tn  tm  con*o»ne»  f  need  to  past  tr*  anutoir  tun*  By  tw 
*iy,  r  p«»*4  we*  100%  Of  ttm  quvOon*  innwtd  rarity  *   Ban    D*t*nca    Jr. 

Pubitc  Domain  diaa.  mm  aval  labia  eoniatrtt  aicaiiant  moras  cods  tutor  as  w*4i  a  comm 
logpsf'  propapsllDn  pradlclora,  iMarti  pkufa*  and  Bihar*,  Coal  Is  S3  1o  covsi  malarial* 
and  handing.  17  it  atilppad   wlih   OSO   TUTOR 
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CaH  Of  writs  to  orrjor 

QSO     Software 
208  Partridge  Way 
Kennetl  Square.     PA  19343 
215-347^2109 


$2$).M    , 


VISAS  MC 


supports  300, 1 200,  and  2400  baud  modems), 
and  extra  help  with  the  service,  which  is  basi- 
cally menu-driven. 

Operation 

I  had  to  follow  the  instructions  carefully 
when  I  first  signed  on.  Unlike  most  on-line 
services,  no  introduction  appears  when  Ham- 
call answers  the  call.  As  stated  in  the  instruc- 
tion sheel,  the  service  waits  for  the  user  to 
send  two  returns  in  order  to  determine  the 
user's  system  baud  rate-  (My  system  is  a  Stan- 
dard Turbo  10  micro  {a  PC  Turbo  clone).  BCN 
Smartlink  II  modem,  and  Crosstalk  XV!  com- 
munications software,) 

The  service  then  asked  for  my  pass- 
word (five  digits).  After  having  called  in  a 
few  times,  I  discovered  that  it  always  tells 
you  on  the  first  entry  that  the  password  is 
incorrect,  whether  or  not  you  entered  it  cor- 

rectly.  Typing  in  the 

password  correctly 
the  second  time 
brought  me  to  the 
next  step,  where  it 
asked  for  my  call- 
sign.  After  giving 
that,  I  had  access  to 
the  directory. 

Operation  was  ba- 
sic from  then  on.  The 
service  simply 
asked,  "What  Cafl:" 
After  I  gave  it  a  call- 
sign,  it  took  a  few  mo- 
ments to  display  the 
associated  name 
and  address,  and 
then  immediately  re- 
peated the  query. 
When  i  gave  it  a  call 
for  which  it  had  no  in- 
formation, it  came  up 
with  "No  Match.'1 
Typing  "bye11  signed 
me  off  the  system. 
That's  all  there  was 
toitl 

Once  I  gained 
some  facility  with 
getting  on  the  ser- 
vice, it  took  about  two 
minutes  to  get  to  the 
directory,  which  cost 
between  50  cents 
and  a  dollar  for  the 
toll  call. 
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HamCall  vs,  Cattbook 

There  are  three  elements,  or  "fields. L'  in- 
volved— callsign,  name,  and  address.  Both 
Mamcall  and  The  Caflbook  have  only  the  call- 
sign  as  the  search  field,  i.e.  they  are  useful 
only  to  find  an  unknown  address  and/or  name 
from  a  known  callsign.  On  the  down  side. 
Hamcall  gives  information  only  on  hams  with 
US  licenses.  On  the  up  side,  Hamcall's  direc- 
tory is  updated  every  month — compared  to 
the  Calfbook's  quarterly  updates,  which  in- 
volves referencing  up  to  four  different  sources 
(the  yearly  Caifbook  and  three  supplements). 
It  also  retains  previous  callsigns  of  upgraders 
for  up  to  one  year,  Buckmaster  Hushes  out  the 
old  calls  every  December.  I  changed  my  call 
from  KA1 HY  to  NS1 B  on  14  June,  and  Ham- 
call. in  early  October,  produced  my  name  and 
address  under  both  calls. 

Time  and  $$$  Considerations 

Hamcall  doesn't  offer  any  real  advantage  to 
a  ham  who  looks  up  only  one  or  two  calls  every 
once  in  a  while.  US  VHF  and  above  contesters 
and  DXers,  WAS  chasers,  and  others  who 
need  lo  find  the  addresses  of  many  US  li- 
censed hams,  however,  would  find  Hamcall  a 
real  eye-  and  time-saver.  Since  the  system 
operates  in  full-duplex  mode  (i.e.t  it  can  re- 
ceive and  transmit  simultaneously),  if  you  are 
equipped  to  do  the  same,  you  can  lessen  con- 
nect time  by  typing  ahead  of  the  service  re- 
sponse- Just  turn  on  the  capture  function  to 
save  to  disk,  and  enter  the  calls  one  after 
another.  Hamcall  spends  about  4-6  seconds 
per  search  for  a  callsign.  One  hundred  search- 
es thus  means  between  7-10  minutes  of  con- 
nect time.  At  ATT  evening  rates  (35%  off),  this 
comes  out  to  a  maximum  of  $2  for  the  toll  from 
anywhere  in  the  US.  With  a  little  ingenuity, 
and  the  appropriate  software,  you  can  print 
out  these  addresses  onto  mailing  labels  and 
affix  them  to  OSL  cards! 

Conclusion 

Hamcall  is  convenient  and  easy  to  use, 
especially  for  those  already  familiar  with 
the  workings  of  micros  and  modems.  Hope- 
fully, Buckmaster  Publishing  plans  to  get 
international  callsign  information,  and 
perhaps  even  name  and  address  search 
field  options,  on-line  in  the  not-too-distant 
future.  (Until  recently,  Buckmaster  published 
Name  and  Geographical  index  Caifbooksy 
All  in  all,  however,  Hamcall  is  a  good  start 
for  a  service  very  much  needed  in  the  ham 
community. 
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MAGGIORE-  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


•  Repeaters 
•Links 
•Remote  Base 

•VHF,UHF 
•Receivers 
•Transmitters 
•Antennas 


•Standard  and 
Computerized 

Controllers 
•Standard  and 
Computerized 
Auto  Patches 
•Duplexers 


Hi  Pro  E 


EXPANDABLE  REPEATER  SYSTEM 


i  A  NEW  CONCEPT  IN  REPEATED  DESIGN.  THE  Hi  Pro  "E"  IS  AN  EXftANQABLf  REPEATER  WITH  TVlE  FOLLOWING  FEATURES  A  &A£*C  REPEATER  WHICH  WOULD  IN- 
CLUDE A  COMPLETE  RECETV^R,  TRANSMITTER.  COR.  FRONT  RANEL  CONTROLS  AND  rNDtCATORS,  LOCAL  SPEAKER  AND  M*C  JACK  AND  CAPABLE  OF  FUTURE 

EXFWNSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED,  19-INCH  RACK  MOUNTABLE  CABINET 
*  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON.  THE  ADD  ONS  ARE— HIGHER  POWER.  1 1 W220  VAC  POWER 
SUPPLY.  IDENTIFIER,  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS,  IN  AQDmON  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  UrAKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC 
AN  EXTENSION  PANEL  IS  AMMLABLE  FOR  LOCAL  MONfrORlNG  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  LIGHTS  AND  INDICATORS,  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS 


600  Westtown  Rd. 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  19382         Phone  (215)  436-6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 
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29th  ANNUAL 

TROPICAL  HAMBOREE 

A.R.R.L  FLORIDA  STATE  CONVENTION 

FEBRUARY  4-5,  1989 

TAMIAMI  PARK  FAIR  GROUNDS 
10901  S.W.  24th  Street  {Coral  Way),  Miami,  Florida 

HOURS:  9  A.W-5  P.M.  SATURDAY  •  9  A.M.-4  P.M.  SUNDAY 


FREE  PARKING  15,000  VEHICLES 

1,000  INDOOR  SWAP  TABLES 

300  CAMPSITES  WITH  FULL  HOOKUPS 


200  COMMERCIAL  EXHIBIT  BOOTHS 
COMPUTERS  &  SOFTWARE 
LICENSE  EXAMS 


Resistratiorh  $500  Advance  -  S6.00  Door  Valid  Both  Days  (Advance  deadline  January  30th.) 

Swap  Tables,  2  DayS:  $16.00  each.  Power:  $10.00  per  User. 

All  swap  table  holders  must  have  registration  ticket. 

Campsites:  $12.00  per  Day  *  Includes  Water,  Power,  Sanitary  Hookups  &  Showers. 

(All  RV  vehicles,  tent  campers,  vans,  trailers  welcome  —  no  ground  tents,  please.) 

Headquarters  Hotel:  Miami  Airport  Hilton,  5101  Blue  Lagoon  Drive,  $75.00  Single  or  Double 
Alternate  Hotel:  Airport  Lakes  Holiday  Inn,  1101  N.W.  57  Avenue,  $50.00  Single  or  Double 

Reservation  forms  available  through  Hamboree  Chairman,  December  1st 


Make  Checks  for  Registration,  Swap  Tables  &  Campsites  Payable  to:  Dade  Radio  Club 
Mail  to:  Evelyn  D.  Gauzens,  W4WYR,  Chairman,  2780  N.W.  3rd  St.,  Miami.  FL  33125 


Exhibit  Booth  &  Program  Booklet  Advertising: 
Call  Evelyn  (305)  642-4139  (Home)  -or  -  (305)  233-0000  (Office) 

(BROCHURE  WITH  FULL  DETAILS  AVAILABLE  DECEMBER  1st) 
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QEP's  CLOSE-OUT  SALE 

You're  cot  too  I*t*,  copper  prices  WILL  drive  up 
the  priCH  of  ca&x.  even  more.  Belter  buy  ll  NOW 

AMPHENOL  SPECIALS 


PL-269  silver  fmicafLUed) 
UG  2 ID  'N'  maie  cable  end 
UQ  2iD  '*T  (fitted  for  9913) 
UG  29A  'PT  Barrel (jack-Jack) 
UG  57B  *!T  Barrel  Iplug-plug) 
UG-58A  'NT  Ctiassia  receptacle 


•  1.25 
2,75 
3.50 
4,50 
520 
3.50 


Copper-clad  14  ga  {7x32) 
7C  a  foot  (any  length) 
Identical  to  Belden  8000 

VISA  &  MASTERCARD  ACCEPTED 

SHIPPING  IS  ADDITIONAL 

Call  TOLL  FREE 

1-800-USA-9913 

In  NJ  SOI -887-6434 

110-4  Route  10 
East  Hanover 
NJ  07936 

TNX  JIM  tf  2GKW  &  BELL  KA2QEF 
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SPECIALISTS 

IN  FAST  TURN 

P.C.  BOARDS 


PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 
FOR  MORE  INFORMA  TION 

/Midland 
Technologies 


/T 


34374  EAST  FRONTAGE  ROAD 
BOZEMAN.  MT59715  (406)586*1190 


J 
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MISSION  CONSULTING,  INC. 

MISSION  COMMUNICATIONS 

11903  Alief-Oodme      Suite  500 

HOUSTON.  TEXAS  7?0az 


34P- 


WE  HAVE  EXPANDED  AND  NOW  STOCK 

MANY  NEW  PRODUCTS  WE  CARRY 

AEA,  AUNCO  AMECO,  AMP  SUPRt  APHA  DELTA  ANTECO. 

ARfiL  B&B  INSTRUMENTS  BARKER  1  WILLIAMSON.  BENCHER 

SOMAS,  BUTTEfiNOT   BEE.  CUSHCRAFT  COMMUNICATION 

SPECIALISTS,  CR6  RESEARCH,  DAIWA.  DIAMOND,  HENRY. 

HUSTLER,  HAW  RADIO,  INTL.  CRYSTAL,  INTL.  VYIHING  &  CABLE. 

KANTRONCS,  KACHINA,  KENPflO  KDKh  KLM/MlflAQE,  LUNAR 

LARSON.  MOBILE  MARK.  MR),  NEUTECH  NCG.  NYE.  PERtPHEX. 

GST,  RF  INDUSTRIES,  RA0IO  PUBLICATIONS,  RADIO  AM 

CALLBOOK  SAMSON  SPlRO  SMILEY  ANTENNA.  SANTEC.  5YN 

TEXTILES,  ftUAG,  STANDARD,  TAD.  TWTEC  VALOR  VECTOR 

GORDON  WEST,  WELZ  YAESUL  AND  COM 

in  house >setvtce  available  {7\1\  8797764 

Justwnttt.orgtveitsacatt1         t#I#m  166871  MCON  UT 


CIRCLE  187  ON  READER  SERVICE  CARD 


NEW! 

Made  Easy  &  Fun 

Introducing  the  most  Comprehensive  and  Easy- 
to-Use  code  course  available  today! 
—MORSE  TUTOR  is  available  for  ISM  PC.  XT. 
AT,  PS/2  and  compatibles. 

FEATURING! 

*  1-1 00  word/minute  code  speeds 

*  Standard  or  Famswortti  modes 

*  Ad  j  u  stable  cod  efrequency 

*  Over  1  Billion  possible  random  QSOs 

+   Letter,  number,  and  pimct  mark  coverage 
+    Self  calibrating/menu  driven  design 

*  Display  text— while  listening  or  after  copying 

To  Upgrade  or  learn  CW.  Send  check  or  M,0.  for 
$19.95  -  S2  S&H  to; 


TtlDF  %  «JH 

Ji*r,t9BB.7]ttiQiMtt 


REFER  TO  OST 

july  sap. 49 


21881  Summer  Circle,  Dept.  MTS 

♦Huntington  Beach,  CA,  92646 
CA.  Residents  add  Si  .20  sales  tax 
MOW  AVAILABLE  TMftU  UNCLE  WAYNE  E  BOO*  SHE  LF 
THE  ARRL  A  FINE  DEALERS  EVERYWHERE 


CIRCLE  339  ON  READER  SERVICE  CARD 


A  complete  facsimile  recepnon  system  lor  your 
fBMIXorcompatbte  Receive  grayscale  rnages 
ll  up  to  1  £  shades  or  psuedo  color  dependng 
uoon  you  ojaprtcs  card  and  pnnter 
Includes. 


Democyator 
Software 

HF  receiver 
Graphics  card 


50  Page  Manu^ 
Tutonal  Cassette 

PC  with  320K 
Serial  port 


Software  Systems  Consulting 
1303  S.Ola  Vista 
San  Clemente.  CA  92672 
(714)  498-5784 


CIRCLE  250  ON  READER  SERVICE  CARD 


RC-1000 

REPEATER 
CONTROLLER 


From 
Micro 
Computer 
Concepts 


Complete  RX-TX-Phone  Line  Interface 


■Repeater  Control 
•CW  ID 

•Remote  Base/Tape 
•  Reverse  Patch 
•Pulse/Tone  Dialing 


Autopatch 

Tailbeeps 

■12  V  AC/DC  Oper 

DTMF  Decoder 

90  Day  Warranty 


Wired  &  Tested  w/manual  ...$219.95 

Distributed  by: 

R  &  L  Electronics 

575  Main  St,  /  Hamilton.  OH  45013 

1-800-221-7735 


in  Ohio 
513-368-6399 


VISA 


Discover 


CAROLINA  WINDOM 


BO- 1  ONI 

Use  Uansmatch 
132  overall 
Matching  XFMR 
Line  Isolator 
Vert  Radiator 
Coax  fed 
Auembted 
$6995 


High  performance. 
Proven  Results 
$70  Beam? 


YauF 
Passport 
Td  a  world 
Otnewktaa* 
And  eiceptiona' 
HF  * if*  MtftrirtM 


fluffed  rw«r  balun* 
Full  t*ng*  of  HF.  VHF 
mobile  ar>tenru»f  duefcs.  wife, 
co an.  part*.  lino,  accessorial 


SEE  WHAT  WE'RE  DOING  NOW! 

Contact  Jim.  W4TH0— tf«!  (UlCUurtl  catalog 

Setvd  1 1  lor  catalog  by  in  Class  mg\t 

Bdi51$4,  Ppft»mooth  V*  23703 

iDealer  tnqvmrt  WeKonwi 

804*484*0140  


CAROLINA  WINDOM 

i  THE  RFVIhU  IN  JUNE  *W  WORLD  RADIO  MAGAZINE 

Kiit husiEistic  users  say  it's-  the  best  wire  antenna.  Outper- 
forms wire  antennas  previously  used,  Knock-you-socks-off 
performance  on  BO- 10.  A  £  70  beam? 

If  you  hear  one  you'll  want  one 
Made  with  pride  by  the  RADIO  WORKS  in  VA/USA 


CIRCLE  ISO  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX'" 


Part  No. 

PL-259/USA 

83- ISP- 1050 

83-822 

PL2596T 

U&17S 

UG-1T6 

B913/P1N 

UG-21D79913 

uG  U6AJ 
U&S3U 


Description 
UHF  Male  Phenolic.  USA  made 
PL  259  Pherwinc.  Amphflnol: 
PL  259  Teflon,  Amohenci 
UHf  Mate  SrfwTefkJfi  USA 
Reducer  ft*  RG- 5ft 
ReducerforR&S9AhMfa 


Nuaie 

tyMa* 
NMaie 
fits  UG 
MMale 
NMale 
^JMaie 
N 


R&^.2I3  2l4,Amphpigl 
fi&fl.2]3.2M,Rings 

Pin  fort913,90&6,  8214 
JlD/UaUG-SlB/UN's 
for  RG<8wilh  9913  Pm 
for  RG-fl  win  9913  Pin 
toSO-239.Teftof>USA 
to  PU59.  Teflon  USA 


Price 

$  .60 

S5 

1  50 

1.50 

20 

3j95 

4.00 

1.50 
3.95 
475 
5  00 
500 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  Of  OUR  HUGE  INVENTORY1* 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 

Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 
PRICES  SUBJECT  TO  CHANGE 
VISA.  MASTERCARD.  ADD  4% 

UPSC.O.D.  ADD  $2.25  PEA  ORDER 


CMtCLE  1 1 5  ON  READER  SERVICE  CARD 


C7J 

1  ■     * 

mem 

1 

—  ■> 

R-7000  Widespon  Ponadoptor 

Panadaplor  especially  designed 
for  the  R-7000  receiver.  For  use 
with  a  standard  scope.  Variable 
span  width  from  1  to  10  AAhz. 
Uncover  unknown  elusive  signals* 
Complete  with  all  cables,  &  90  day 
warranty.  $349.95  Shipped,  Pa. 
res.  add  6%. 

GTI  Electronics 

RD  1  BOX  272 

Lehigh  ton,  Pa.  18235 

717-386  4032 


48     73  Amateur  Radio  •  January,  1989 


CIRCLE  34&  ON  READER  SERVICE  CARD 


CIRCLE  326  ON  READER  SERVICE  CARD 


& 


CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)458-7277 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


INSIDE  VIEW -RS-12A 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  ftwer  Supply 
from  excessive  curreni  &  continuous  shorted1  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  aiE  Models 
txcipt  HS-3A.  HS4A.  AS-5A 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Vbltaoe 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

*  INPUT  VOLTAGE:  105-125  VAC 

*  OUTPUT  VOLTAGE:  13.8  VDC  +  0.05  volts 
(Internally  Adjustable:  1  MS  VDC) 

•  RIPPLE  Less  than  5m v  peak  to  peak  (full  load  & 
low  line) 

•  JUki  iviiliilt  will  ZZO  VAC  iipil  volUfi 


MODEL  RS-5QA 


MODEL  RS-50M 


MODEL  VS-50M 


RM  SERIES 


19"  x  5V4  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 

RM-12A 
RM-35A 
RM-50A 

Separate  Volt  and  Amp  Meters 
RAM2M 

KM-JlJm 


Ciitiiilil 
lUf  (Aflpl) 

9 

25 

37 

9 
25 

37 


ICf 
|Anps| 

12 
35 
50 

12 

35 
50 


SiZHINJ 

H  x  W  x  0 

5Vi  x  19x8'i 

5V4  x  19  x  Wk 
5%  x  19  x  12 % 

5V*  x  19  x  8% 
5V4  x  19  x  12ft 
5'4  X  19  X  12^ 


Slipgtif 

Wl.  (III.) 

16 

38 
50 

16 
36 

SO 


A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS1DA 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Canlifiuous 

Duly  (Afupsj 

2.5 

3 

4 

5 

5 
7.5 

9 

9 
16 
25 
37 


ICS" 
(Aipi) 

3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


SizillN) 

H  xW  x  D 

3  X  4ft  X  5ft 

3^  x  BVt  x  9 

3^  x  6*  X  7% 

3\xmx  9 

4  x  Vh  x  10% 

4  X  Vk  X  m 

4%  X  B  X  9 
4  X  7%  X  103* 

5  X  9  x  10 
5x11  x  11 

6  x  13ft  x  11 


Shipping 
Wl.  (lbs.) 

4 

5 

7 

9 

10 

11 

13 

13 

18 

27 

46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 

f&12M 

Separate  volt  and  Amp  meters 

R5-20M 

RS-35M 

RS-50M 


ConMmi* 
Duly  (Amps| 

9 

16 

25 
37 


ICS" 

(Amps) 

12 

20 
35 

50 


Sizi  (IN) 
H  x  W  x  D 

41*  x  8  x  9 


5  x9  x  10t 

5X  11  X11 

6x13¥4x  11 


Slippirti 
WL  jlls. | 

13 

18 

27 
46 


VS-M  AND  VRM-M  SERIES 


MODEL  VS-35M 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  15  amps 
to  Full  Load 


MODEL 

VS-12M 
VS-2DM 
VS-35M 


Contmiiois 

Dity  |Aapt| 

©11BVDC  @10VDC  @5VDC 

9              5  2 

16               9  4 

25             15  7 

37             22  10 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


ICS' 
(JLapt] 
@13,6V 

12 

20 

35 

50 


35 
50 


Size  ( IN) 
H  x  W  x  0 

4%  x  B  x  9 

5  x  9  x  10V? 

5x  11  x  11 

6x  13*k  x  11 


5Vi  X  19  x  12% 

5%  x  19  x  12% 


Shippii| 

WL  jilt.) 

13 

29 

46 


38 
50 


RS-S  SERIES 


Built  in  speaker 


RS-7S 
RS-10S 
RS-12S 
RS-20S 


Cfitiiitis 

Dili  tA»M) 
5 

7.5 
9 
16 


res* 

Awpt 

7 

10 
12 
20 


Sizi  (IN| 

IxWxl 

4  x  Vk  X  10ft 

4  X  Vk  X  103A 

4%  X  6  X  9 

5x9x  1Dft 


Shippiig 
WL  |lli] 

10 

12 

13 

18 


MODEL  RS-12S 


ICS— Intermittent  Communi cation  Service  (50%  Duty  Cycle  5m in  on  5  m in.  off) 


CIRCLE  IS  ON  READER  SERVICE  CART) 


Number  1 7  on  your  Feedback  card 


Troubleshooting  Guide 

for  Switching 
Power  Supplies 

Trace  the  problem  quickly  with  just  a  scope  and  a  DC  meter. 


by  Ed  F.  Rice  W9NGP 


Ever  had  trouble  with  your  switching 
power  supply,  but  didn't  know  where  to 
start  to  find  the  problem?  Well,  the  trou- 
bleshooting guide  in  Figure  4  presents  a  se- 
quence of  tests  lo  follow  when  there  is  no 
output  from  a  switching  supply.  It  outlines 
strategic  tests  that  quickly  eliminate  testing  of 
whole  sections  of  the  circuitry  at  once,  so  the 
defect  can  be  quickly  isolated  without  the 
need  to  test  a  large  number  of  individual 
components. 

Switching  supplies  arc  subject  to  all  the 
failures  of  conventional  supplies:  destruction 
of  diodes  in  the  input  rectifier  due  to  tran- 
sients on  the  AC  line;  chokes,  diodes,  and 
transistors  damaged  by  shorted  load  (because 
of  the  high  efficiency  of  switching  supplies,  a 
shorted  output  results  in  a  very  high  voltage 
elsewhere  in  the  circuit);  and  overheating  due 
to  inadequate  ventilation  or  skimpy  heat 
sinks. 

Switching  Supply  Components 

The  block  diagram  of  a  switching  power 
supply  in  Figure  1  shows  the  overall  relation- 
ships between  the  circuit  divisions. 

The  input  rectifier  is  often  a  simple  J4- 
wave  system  which  rectifies  the  line  voltage 
and  sends  low  voltage  DC  to  the  switch  signal 
generator  and  the  AC  power  switch.  A  bridge 
rectifier  is  used  in  high  power  units. 


r-o*i  ii 
SWITCH 


OUTPUT 
POWER 

RECTIFIER 


■*  REGULATED 

DC  OUTPUT 


SWITCH 
GCfERATOfi 


,  rrc  dmcc 


Figure  I.  Box  diagram  of  the  relationships  ofrhe 
different  circuits  in  a  switching  power  supply. 
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The  AC  power  switch  is  composed  of  a 
power  MOSFET  feeding  the  output  choke 
and  damper  diode.  The  MOSFET  is  switched 
on  and  off  at  50  kHz  to  100  kHz  by  square 
waves  of  varying  duty  cycles  applied  to  the 
gate.  Regulation  is  accomplished  by  chang- 
ing the  duty  cycle  (not  the  frequency)  to  cor- 
rect for  variations  in  the  output  voltage.  Fig- 
ures 2  a  and  2b  show  a  trans  former- less  single 
MOSFET  circuit  and  a  push-pull  version 
used  in  high  power  supplies. 


"It  (the  troubleshooting 

chart)  outlines  strategic 

tests  that  quickly 

eliminate  testing  of 

whole  sections  of  the 

circuitry  at  once 


ff 


The  output  power  rectifier,  shown  in  Fig- 
ure 3,  is  always  a  full  wave  center-tapped 
circuit  in  high  power  units.  D3  is  a  type  of 
damper  diode  which  conducts  when  the  field 


CHOKE 
8I-H 


-*  REGULATED  DC 


.DAM PEP 


Ai 


FROM  SWITCH 

'JFMI   MAN;., 


rui 


fflQI* 
SWITCH 

GENERATOR 


J~  SUPfLV 


rui 


^nrr 


8f 


/ff 


HF   *C 

y       OUTPUT 


Figure  2.  a)  Transformer-less  single  MOSFET  cir- 
cuit, b)  A  push-pull  version  for  high-power  power 
supplies, 


around  the  choke  collapses,  charging  the  out- 
put filter.  This  is  the  source  of  output  power. 

The  combination  of  C3,  RL  and  D4  is 
called  the  '"buffer*  or  "snubber1*  circuit.  It 
shorts  out  the  energy  contained  in  the  high 
voltage  spike  across  the  transformer  sec- 
ondary when  the  field  collapses  at  MOSFET 
cutoff.  An  open  diode,  D4,  can  he  disastrous 
to  the  transformer,  MOSFETs,  and  diodes. 

The  switch  signal  generator  is  usually  a 
chip  containing  a  flip-flop,  a  comparator  to 
sense  the  feedback,  a  soft -start  circuit  to  pro- 
tect the  MOSFETs  from  being  overdriven 
before  the  output  voltage  builds  up,  and  shut- 
down circuitry  in  case  of  an  overload. 

Troubleshooting  Strategy 

When  there  is  no  output  voltage,  begin  the 
process  of  troubleshooting  by  observing  the 
waveshape  at  the  gates  of  the  MOSFETs . 

As  indicated  on  the  chart  in  Figure  4,  the 
result  of  this  test  divides  the  power  supply 
into  two  parts  and  confines  further  testing  to 
one-half  of  the  circuits.  If  you  find  any 
waveshape  at  the  gates  when  the  output  is 
zero,  it  is  likely  to  be  very  distorted  from  the 
normal  because  the  regulator  will  be  straining 
to  increase  the  output  voltage. 

The  presence  of  any  signal  at  the  gates 
indicates  that  the  input  rectifier  and  the 
switch  signal  generator  are  probably  working 
fine.  This  leads  to  a  check  of  the  DC  voltage 
across  ihc  damper  diode,  ADC  meter  will  not 
read  accurately  at  this  point  because  of  the 


«£mH 


I— • *-*WN_» __ 

*  ^tl 


*0£&ULAH(1 
DC 


J 


QOVF 


Figure  3.  Schematic  of  the  output  power  rectifier. 


presence  of  an  AC  component.  For  most 
troubleshooting,  at  this  point  it  is  enough  to 
know  if  DC  is  present  or  completely  absent. 
so  your  meter  wilt  do  the  job.  When  you 
find  a  DC  voltage  across  the  damper, 
and  there  is  no  DC  output,  the  chart  in  Fig- 
ure 4  suggests  three  parts  that  could  be 
defective. 

If  the  damper  voltage  is  missing,  a  check 
for  the  presence  of  any  signal  at  the  secondary 
of  the  power  switching  transformer  is  in  or- 
der. As  before,  at  the  MOSFET  gates,  any 
signal  at  the  secondary  will  be  considered 
acceptable.  The  chart  indicates  three  parts  to 
check  when  there  is  a  signal,  And,  if  the 
signal  is  missing,  the  four  possible  causes  of 
failure  are  shown, 


"When  no  output 
voltage,  begin  trouble- 
shooting at  the  gates  of 
the  MOSFETs. " 


The  right  side  of  the  troubleshooting 

guide  suggests  a  procedure  when  there  is  no 
signal  at  the  MOSFET  gates.  It  is  not  ne- 
cessary to  test  anything  in  the  power  switch 


NO    OUTPUT    VOLTAGE 


AT 

MOSFET   GATES 

ittt  TEKT* 


WAVES    PftCTiCNT 


DC    ACROSS 
9AWPER 

010  DC 


K    MtESENT 


MO   DC 


ON  SECQ»*DAJ?Y 
OF    TRANSFORMED 


*i^tS    ^E5ENT 


NO   WAVES 


DC    TO 

IC    SWITCH 

CENCTATOf) 


NO     tf AVE  9 


Figure  4.  Troubleshooting  guide  for  ywur  switching  pt»wer  supply. 


or  output  rectifier  systems.  Tests  are  con- 
fined to  the  input  rectifier  and  the  IC,  begin- 
ning with  a  check  of  the  input  line  fuse.  This 
is  followed  by  a  test  for  DC  input  voltage 
to  the  chip. 

Often,   troubleshooting  a  switching 
type  power  supply  is  easy  because  the 


high  power  available  leads  to  charring  or 
total  destruction  of  the  components  involved 
in  (he  failure,  and  it  may  not  be  necessary 
to  make  many  tests.  However,  even  when 
the  failure  is  not  obvious,  you  can  usually 
truce  it  quickly  with  a  scope  and  a  DC  me- 
ter, 


r<r  r- 


•  REGISTRATION  • 

$6.00  Advance 

(Until  March  15th) 

«8.00  at  the  door 

Children  under  12  Free! 


"C'mon  down  and  enjoy 
our  Southern  Hospitality' 


Build  your 
next  vacation 
around  the  south* 
land's  most  popular 
Hamfest,  at  the  hub  of 
the  greatest  entertainment 
and  activity  center  in  the  east 


Hamcatlon  only  minutes  away 
from  Florida  '$  main  attractions! 

*  Disney  World  *  EPCOT  Center 

•  Sea  World  *  Wet  n'  Wild  *  Water 
Mania  •  Boardwalk  &  Baseball 

*  Church  Street  Station  *  Gatorland 

2oo  *  Church  Street  Station 


ORANGE  COUNTY  CIVIC  CENTER 

(at  INTERSTATE  4,  EXIT  29) 


ARRL 

Northern  Florida 
Section  Convention 

April  7th,  8th,  9th 

—1 989— 

NOW  BIGGER  &  BETTER 

THAN  EVER! 


•  FREE  PARKING  for  all  vehicles 
24  hour  RV  sites  at  nearby  campground. 

•k  Continuous  Forums  Saturday 
and  Sunday 

*  FCC  EXAMS  Sunday  at  9:00  am 

*FREE  Novice  Exam  -  atl  others  M.OO 

Form  610  provided.  Register  lor  exams  on 
Saturday.  Bring  credits  and  license. 

EXPANDED  INDOOR  SWAP  TABLES 

($25.00  for  all  three  days) 

Commercial  Exhibit  Areas 


Watch  this  space  for  more  details  next  month! 

For  General  Information  &  Tickets  -  Registrants  and  Exhibitors  contact: 

Hamcation  Information  •  P.O.  Box  547811,  Orlando,  FL  32854 

ORLANDO  HAMCATION  &  COMPUTER  SHOW 

Sponsored  by:  Orlando  Amateur  Radio  Club,  Inc. 
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Make  a 
contribution  to 
life  after  death 


THE  AMERICAN  HEART 

ASSOCIATION 
MEMORIAL  PROGRAM® 


WE'RE  FIGHTING  FOR  VOUR  LIFE 

American  Heart  Association \p 

This  space  provided  as  a  public  service. 


COTRONICS  OFFERS 

Radio  Shack  s  1 0  Meter 

Mobile  SSB/CW  Transceiver 

At  A  Special  Introductory  Discount 

The  Perfect  First  Radio  for  Novices 


$  254.95       w      Regularly  $279.95  ("supply  limited) 

No  tax  for  out-of -State  Residents 


Radio  Shack's  new  HTX 1 00  ts  the 
perfect  first  rig  for  a  beginning  Ham 
and  a  superb  mobile  radio  for  any 

amateur,  it's  compact— 2  £x  74x7  J  * 
—yet  loaded  with  most  wanted  fea- 
tures. 

Pushbutton  selectors  on  the  mike 
permit  safe  and  easy  QSY  while  mo* 
biting  and  a  I0*channel  memory 
stores  favorite  frequencies.  A  front* 
panel  frequency* lock  switch  prevents 
accidental  frequency  changes,  Yoii 
can  fine -tune  reception  with  ±K5 
kHz  RIT  and  select  25>watt  or  5-watt 
QRP  output.  Coverage  is  28.0  to 
29.6999  MHz.  SSB  or  CW  with  con- 

Lowest  Price 
Nationwide 


venient  built-in  sidetone  and  semi 
break -in  keying. 

The  HJX*  1 00  also  has  an  easy -to- 
see  back  lit  LCD  display,  hefty  3 -watt 
audio  output,  built-in  speaker,  and 
rear- panel  jack  for  adding  an  external 
speaker.  Bracket  and  DC  cord  include 
ed.  The  10-meter  fun  is  just  begin- 
ning. Be  a  part  of  it  with  this  afford- 
able* top -quality  transceiver! 

Cotronics  Inc. 

Radio  Shack  Dealer 

2200  S.E.  Federal  Highway 

Stuart,  FL  34994 

1-800-848-3004 


NOW  HEAR  THIS 


FINALLY!  < 

High-powered 
Sound  from 
your  HT. 

•10  OB  of  Audio  Gain 

•  3.5  inch  Oval  Speaker 

•  Automatic  Shut-OFF 

•  Internal  NiCad 
Charger 

•  External  Power 
5-15  VDC 


HTMJDIO  BOOSTER  T- 


wiw  *qro»jy 


imjt  Q^j 


i  i  ;  >  n** 


$29 


Model  HT$*1 


ELECTRONICS  INC, 

5417  Jet  View  Circle,  Tampa.  Florida  33634 

Phone:  (813)885-6091  Telex;  289-237  (NAVLUR)  Fax:  (813)885-3789 


DEALERS 

Sell  73  Amateur  Radio 

Selling  73  Amateur  Radio  will  make 
money  for  you.  Consider  the  facts: 

•  If  you  carry  73  Amateur  Radio  it  will  increase 
your  store  traffic— and  our  dealers  tell  us  that 
73  is  the  hottest  selling  amateur  radio 
magazine  on  the  newsstands  today. 


•  Increased  store  traffic  means  increased  sales 
for  you.  Hams  will  come  into  your  store  to 
pick  up  the  latest  73  and  end  up  buying  the 
latest  all-band,  all-mode  transceiver  (or  at 
least  a  few  feet  of  coax).  ^^^^^^^^^^ 

•  73  Amateur  Radio  guarantees  each  issue  — 
you  pay  only  for  the  copies  that  you  sell.  We 
pay  for  all  shipping. 


For  information  on  selling  73  Amateur  Radio,  call  Peter 
Murphy  at  800-722-7790,  or  write  to   73  Amateur 

Radio,  WGE  Center,  Peterborough,  NH  03458. 


73 


Amateur 
Radio 


WGE  Center,  Peterborough,  NH  03458  800*722-7790 
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A  TV 


Number  20  on  your  Feedback  card 


Mike  Stone  WB0QCD 
PO  Box  H 
Lowden  IA  52255 

75  Meter  USAT VS  Net 

Old  man  winter  has  arrived, 

and  I  hope  all  you  UHFers  fn  TV- 
land  got  a  chance  to  install  your 
hard-line,  mast-mounted  pre- 
amps  and  multi-element,  high- 
gain  antenna  arrays  before  the 
cold  weather  hit.  If  you  didnTt.  now 
is  the  time  to  do  it?  I  also  hope  you 
had  time  to  get  your  75  meter 
dipoJe  up  in  the  air,  pruned  for 
the  3,871  MHz  national  ATV 
user's  net  hotspot  and  DX  coordi- 
nating frequency. 

The  USATVS  sponsored  net 
meets  regularly  every  Tuesday 
night  for  about  two  to  three  hours, 
from  8  to  10  p.m.  Eastern  time, 
WB8ELK.  WA4UMU,  WB0ZJP, 
and  WB0GCD  usually  handle  net 
control  duties.  Many  ATVers  use 
this  HF  frequency  on  week  days, 
as  well  as  on  the  weekends  at 
night  and  jn  the  early  morning. 
during  the  best  hours  for  band  en- 
hancement So  far,  all  states  ex* 
cept  California  check  in. 

AA0P,  WB0C2I.  and  the  new 
Denver,  Colorado,  ATV  troops 
talk  crosscountry  into  the  Iowa 
BRATS,  Indiana  and  Ohio  ATCO 
group  areas,  while  WA20SW, 
W2RPO.  and  others  in  New  York 
talk  with  W3SST,  W3QNI, 
WA3USG,  and  the  Pennsylvania 
group.  WBQYNH,  WA9NJR.  and 
WB0GOX  of  the  3M  Minnesota 
ATV  Club  exchange  FSTV  ideas 
with  K4NHN  and  WA4UMU  of  the 
Palmetto,  South  Carolina.  ATV 
group.  Even  W3LGV  and  W4PLA 
in  the  Orlando,  Florida,  ATV  Club 
have  talked  about  ham  TV  with 

WA8AHY,  WABASH,  WB8AMZ, 
and  others  in  the  Michigan  area. 
It's  a  lot  of  fun  keeping  in  touch 
with  other  ATV  groups/clubs 
on  a  weekly  schedule.  The  USA 
is  finally  uniting  in  the  shar- 
ing of  ideas  and  opinions,  and 
helping  to  solve  problems  by 
coordinating  on  frequencies  to 
work  each  other  on  video  UHF 
TV  mode. 

New  AEA  FSTV-430 
Transceiver 

As  hinted  at  in  previous  col- 
umns, a  major  amateur  radio 
manufacturer  has  come  out  with  a 
product  in  a  new  line  of  fast  scan 


Ham  Television 

television  gear.  Advanced  Elec- 
tronics Applications,  Inc.,  of  Lynn* 
wood,  Washington,  unveiled  their 
new  FSTV-430  model  UHF  70  cm 
transceiver  last  September  at  the 
Virginia  Beach,  Virginia,  and  Port- 
land, Oregon  (National  ARRL 
Conference),  hamfests.  I  have 
known  about  this  development 
since  Dayton  in  April,  but  Mike 
Forsyth  and  Mike  Lamb  of  AEA 
asked  me  to  keep  a  lid  on  the  mfor* 
mation.  It  was  tough  to  do,  and  a 
few  who  saw  the  smile  on  my  face 
at  local  hamfests  figured  some- 
thing was  up, 

No  doubt  Kenwood  and  ICOM 
will  be  watching  the  sales  of  this 
new  piece  of  AEA  gear,  as  they 
have  already  begun  asking  ama- 
teurs if  they  own  a  camera  and 
VCR  or  not.  Hopefully,  AEA's  in- 
troduction of  reasonably  priced, 
straightforward,  and  simple  to  op- 
erate fast  scan  TV  equipment  is 
the  beginning  of  a  new  surge  of 
interest  in  a  mode  that  has  yet  to 
reach  its  prime  in  the  ham  world. 
This  competition  also  forces  exist* 
ing  ATV  manufacturers  to  be- 
come more  responsive  to  cus- 
tomers' needs.  That  has  been  a 
sought-after  condition  in  ATV  for  a 
long,  long  time! 

AEA's  new  FSTV-430  ATV 
transceiver  is  a  crystal-controlled 
transmit  and  receive  system.  Two 
channels  are  available  The  unit 
comes  stocked  with  the  popular 
439.250  MHz  national  ATV  calling 
and  operating  frequency.  I  wrote 
to  AEA  to  ask  them  to  take  a  sec- 
ond look  at  producing  a  tunable 
downconverter  receive  system, 
since  many  ATVers  (especially 
OXers)  monitor  more  than  just  one 
UHF  frequency.  Many  also  need 
to  check  both  ends  of  the  70  cm 
band  for  the  more  than  one  hun- 
dred 421 .250  MHz  ATV  repeaters 
in  the  country. 

The  unit  comes  standard  with 
a  4.5  MHz  FM  audio  subcarrier 
offset,  and  all  the  usual  camera 
video  and  audio  input  connec- 
tions. RF  output  power  is  1  watt 
AM.  Higher  power  amplifiers  are 
readily  available  from  Miraget 
Tokyo  Systems.  Alineo,  and  oth- 
ers, to  boost  power  from  the  new 
AEA  exciter  to  a  20  or  50  watt  lev- 
el. I  have  asked  to  do  73 Magazine 
and  Spec-Corn  Journal  reviews 
on  this  new  product-  By  the  time 
this  column  appears,  the  first  fin- 
ished models  should  be  in  the 


stores.  Look  for  this  hot,  new  item 
at  Dayton  in  1989.  The  October 
issue  of  OSTand  the  November/ 
December  issue  of  The  Spec- 
Corn  Journal  1 988  carried  the  first 
information,  with  pictures,  on  the 
AEA  FSTV-430  rig.  Thank  AEA  for 
this  new  addition  to  an  already  im- 
pressive line  of  digital  compo- 
nents! Who  will  be  the  first  on  your 
block  to  own  one? 

For  Info  On. ,  # 

For  Slot  antenna  information, 
contact  Merle  Reynolds  W9DNT 
of  Moline,  Illinois,  and  Gerald 
Cromer  K4NHN  of  Cayce.  South 
Carolina, 

Pauldon  Associates  {W2WHK, 
210  Utica  Street,  Tonawanda  NY 
14150;  71S-692-5451)  has  some 
interesting  400,  900,  and  1200 
MHz  bricks,  preamps,  exciters, 
switchers,  and  power  modules. 
We  have  one  of  their  10  watt 
amplifiers  on  our  BRATS  910,25 
MHz  weather  radar  transmit- 
ter running  twenty-four  hours  a 
day,  and  it  works  great!  Send 
an  SASE  for  a  catalog  of  their 
products. 

Rutland  Arrays  now  has  a  new 
broadband,  high-gain  ATV  modi- 
fied K1 FO  22-element  70  cm  yagi 


antenna  for  $88.95,  Contact  Tom 
at  1 703  Warren  Street,  New  Cum- 
berland PA  17070, 

Don  and  Sue  Miller  of  Wyman 
Research,  PO  Box  95t  Waldron  IN 
46182,  are  promoting  FM  TV 
gear,  and  a  new  on-carrier  sound 
TV  receive  module  adapter  for 
$90. 

Welcome  ATV  Mode 

Newcomers 

As  AEA  begins  selling  their  new 
FSTV  product,  hundreds  and 

hopefully  thousands  of  new 
ATVers  will  be  getting  on  the  70 
cm  band!  AEA  is  counting  on  new 
ATV  purchasers,  not  those  al- 
ready on  ham  TV.  Most  sales  will 
hopefully  be  generated  from  this 
area.  I  agree  with  that.  Therefore, 
to  help  AEA  and  73  Magazine,  in 
the  next  issue  of  this  column,  I  will 
begin  a  series  of  "newcomer" 
ATV  articles.  This  might  be  a  bit 
boring  for  you  old-timers,  so 
please  be  patient  in  your  future 
reading.  We  need  to  go  over  ATV 
basics— how  to  get  started,  anten- 
nas and  feedlineSt  and  so  forth, 
for  the  benefit  of  those  who  are 
just  getting  involved  with  ham  TV. 
The  future  of  this  mode  depends 
on  it! 


AMATEUR  TELEVISION 


NOVICES:  NOW  YOU  CAN 

VIDEO  WITH  OUR  NEW  TX23-1 

Did  you  know  that  you  as  well  as  all  classes  of 
licensed  amateurs  can  easily  transmit  live  action 
color  and  sound  video  just  like  broadcast  TV  with  our 
TX23-1  transmitter.  Use  any  home  TV  camera  and/ 
or  VCR,  computer,  etc.  by  plugging  the  composite 
video  and  audio  into  the  front  10  pin  or  rear  phono 
jacks,  Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


Only 
$299 

Designed  and 
built  in  the  USA 

Value  -*-  Quality 
from  over  25  years 

in  ATV...W60RG 


TX23-1  one  watt  ATV  transmitter  crystaled  for  1289.25 
MHz  runs  on  12-14  Vdc  @  .5A.  PTL  T/R  switching. 
7x7x2.5".  TVC-12G  Downconverter  $109,  Transmitters 
sold  only  to  licensed  amateurs  for  legal  purposes  verified 
in  the  latest  Callback  or  with  copy  of  license  sent  with  order. 


(81 8)  447-4565  nvf  8am-5i30pm  pat. 

P.C.  ELECTRONICS 

2522  Pax  son  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (W60AG) 
Maryann  (WB6YSS) 
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The  1934  Official  Short 
Wave  Radio  Manual 

Gernsback  classic  reprinted  for  old-timers 

and  young  squirts  alike. 

Reviewed  by  Douglas  Stivison  NR1A 


Lindsay  Publications,  Inc. 

Box  12 

Bradley,  IL 609 15-0012 

(815)468^3668 

$14.95  (plus  75C  shipping) 
260  pages,  paperback 

The  "Never  Say  Die""  column  has  often  lament- 
ed that,  for  many  of  us.  the  hobby  just  isn't  as  much 
fun  as  it  used  to  be*  Something  very  special  was  tost 
when  we  abandoned  our  home-brew  rigs  and  Lin- 
kering  skills  in  favor  of  the  vastly  superior  per- 
formance of  today's  mass  produced*  high-per- 
formance transceivers.  Certainly  we  gained 
mind-boggling  performance,  but  somehow  we  lost 
our  innocence  in  the  process.  And  we  losi  the 
magic,  the  excitement,  and  the  romance  thai  al- 
ways accompanies  innocence. 

Today  we  routinely  1111  our  logbooks  with  5-9 
reports  from  the  far  corners  of  the  world,  but 
somehow  the  romance  is  gone.  If  we  ourselves 
have  forgotten  the  excitement  and  the  magic  of 
radio,  it  is  no  wonder  that  we  can't  convey  these 
feelings  to  the  next  generation*  and  why  we  cannot 
attract  newcomers  to  our  ranks, 

"Radio**  Was  Synonymous  with  Adventure 

In  the  1930s,  however,  things  were  entirely  dif- 
ferent, and  the  \er\  word  "radio*"  was  synony- 
mous with  adventure  and  the  call  of  faraway 
places.  Technology  was  a  lot  simpler  then  and 
much  more  approachable.  Time  was  plentiful,  and 
if  cash  was  hard  to  come  by,  there  was  no  lack  of 
ingenuity  and  scrounging  to  take  over  where  the 
pocket  hook  left  off. 

Certainly  no  individual  was  a  more  powerful 
force  behind  the  popularization  of  radio  than  Hugo 
Gernsback,  In  a  variety  of  magazines,  books,  and 
contests,  be  not  only  showcased  the  excitement  and 
romance  of  the  burgeoning  science,  but  he  pio- 
neered a  style  of  n it! y- gritty,  how-iu-do-h  articles 
that  have  never  been  surpassed  fur  their  clarity  or 
completeness.  Circuits  appearing  in  any  Gerns- 
back book  were  meant  to  be  duplicated,  and  just 
about  every  radio  tinkerer  of  the  era  had  built  at 
least  one  radio  out  of  a  Gernsback  book. 

Gernsback  became  belter  known  for  his  publica- 
tion of  "pulp"  science  fiction,  and  to  this  day,  the 
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highest  award  a  science  fiction  writer  can  win  is  the 
prestigious  "Hugo"  award  named  in  his  honor. 
But  lo  a  generation  of  radio  amateurs .  the  Gerns- 
back name  is  associated  with  a  plethora  of  radio 
magazines,  A  ad  o  I"  this  range.  Radio  Craft  and  later 
Short  Wave  Craft  were  among  the  most  enduring. 

Hugo  Germbaek's  Classic 

Lindsay  Publications  has  come  out  with  a  rcpnm 
of  Gernsback 's  classic  1934  Official  Shan  Wave 
Riidio  Manuall  Complete  Experiments,  Set  Build- 
fagt  and  Servicing  Guide  >  No  longer  is  this  gem 
just  for  the  cognoscente  able  to  fray  the  auction 
price  at  collectors'  meets.  No.  today  everyone  can 
afford  this  fascinating  and  fullv  illustrated  book. 


"We  routinely  fill 

our  logbooks  with 

5-9  reports  from  the  far 

corners  of  the  world, 

but  somehow  the 

romance  is  gone. 


ff 


The  work  was  originally  put  out  under  Gernsback  "s 
Short  Wave  Craft  label  and  it  contains  over  250 
pages  of  classic  how -to-do-it  articles  for  a  host  ul 
early  radio  projects.  Everything*  from  one-tube 
rcgen  receivers  to  5  meter  transmitters  and  receiv- 
ers, is  covered.  Here  are  "portable'  radios  that 
look  like  they  outweigh  a  typical  Toyota 

This  book  is  a  road  map  through  the  lost  world  of 
grid  leaks  and  tickler  coils  It  is  like  a  lime  capsule, 
made  when  the  hobby  was  going  through  one  of  its 
most  exciting  eras.  There  are  also  about  a  hundred 
schematics  of  the  most  popular  commercial  radios 
of  the  day,  including  such  immortals  as  the  Pilot 
Super- Wasp,  the  National  NC-5  "Thrill  Box"  and 
ihe  Hammarlund  "Comet," 

There  are  also  some  intriguing  feature  articles, 
including  one  by  the  laic  Don  Wallace  W6AM  on 
improving  antenna  rjcrtbrmance,  and  one  by  the 
legendary  John  Reinartz  titled  "A  Receiver  That 
Laughs  at  Static." 


Not  Just  Nostalgia 

But  the  book  is  much  more  than  just  a  stroll  down 
memory  lane.  Publisher  T.J,  Lindsay  augments 
this  reprint  with  a  final  chapter  of  totally  new 
material,  showing  how  to  adapt  the  classic  circuits 
in  the  book  to  construction  using  modern  semicon- 
ductors for  the  original  expensive  and  hard -to- find 
tubes,  The  book  then  becomes  a  hands  on  build-it- 
yourself  book,  and  I  am  sure  that  Gernsback  him- 
self would  want  it  this  way. 

Without  any  heavy  mathematical  formulae  (that 
would  he  totally  out  of  keeping  with  the  seai-of-the- 
pants  tone  of  the  original  book).  Lindsay  lists  his 
own  experimentally  determined  values  for  modify- 
ing biasing  components,  "grid  leaks/'  and  cou- 
pling capacitors  when  substituting  JFETs,  such  as 
the  ubiquitous  MPF102,  for  a  wide  variety  of  early 
triodes.  and  using  dual  gate  MOSFETs,  such  as  the 
workhorse  40673.  for  the  popular  screen-grid 
tetrodes. 

Lindsay  uses  hi  polar  transistors  as  alternatives  to 
early  audio  amplifiers.  He  gives  a  wealth  of  infor- 
mation tin  scrounging  parts,  and  on  building  bread- 
boards and  cabinets  lo  recreate  the  feel  of  the  old 
radios, ,  .even  if  they  are  using  modern  semicon- 
ductors as  the  active  devices.  I  feel  that  just  this 
final  chapter  of  scat -of-tbe-pants  experience  would 
justify  the  price  of  the  book. 

This  is  a  great  book  for  nostalgia  fans  who  lived 
through  the  radio  era  of  the  early  1930s.  It  is  an 
equally  great  book  for  those  who  were  horn  later, 
but  who  are  the  heirs  to  the  home -brewing  and 
experimenting  legacy  that  this  era  produced.  And 
with  ihe  final  chapter  on  building  simple  regenera- 
tive receivers  with  a  combination  of  old  and  new 
parts,  it  is  a  gateway  to  building  a  circuit  that  is  not 
sealed  in  a  chip  or  wired  by  a  robot  on  a  Japanese 
assembly  line  It  is  a  hands-on  guide  lo  using  radios 
that  you  actually  build  yourself.  In  fact,  while 
reading  Lindsay's  comments  on  using  a  grid  dip- 
per. 1  could  not  help  recalling  hundreds  of  classic 
73  Magazine  how -to-do- it  articles  by  the  likes  of 
W6BLZ.  W7GE,  K5JKX.  W1DTY  and  K1CLL  in 
the  60s  and  early  70s. 

For  anyone  who  migbl  have  lost  touch  with 
the  magic  that  first  attracted  them  to  our  hobby, 
this  book  is  a  superb  way  to  gel  the  fires  burning 
again 
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QRZ  CONTEST! 

VHF  Contest  Software 
for  PC  Compatibles 

—  Now  only  $19.95  postage  paid 

—  Covers:  ARRL  Sprints,  VHF  QSO 
Parties,  UHF,  Jan,  Sweepstakes^  & 
ihe  CQ  World  Wide  VHF  WPX 

—  Menu  driven  and  user  friendly 

—  Color  and  options;  user  configured 

—  Grids  worked  display  on-line! 

—  Full  dupe  checking  &  log  editor 

—  Full  cursor  control  for  data  entry 

—  Handles  multi-op  contest  stations 

—  Handles  4000  contacts  with  256K 
+  HF  Version  available  Jan.  1989 

ATFAB  Computers  and  Electronics 

ATPxr  <<P  I  P  a  Box  4766 
aEJ      Mainevillc.  OH  45039 

(513)683-2042 

fcT~  Accepted 
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ANTENNA  MODELING 


Easy  to  use,  with  menus,  and  optional  mouse.  Enter 
parameters,  and  get  a  color  coded  sinusoidal  projection 

of  a  MW  or  SW  antenna.  Mo^e  over  the  projection 

with  a  mouse  or  cursor  and  read  me  gain  at  that  point 

LONG  WIRE  PRO  models  long  wires,  vee  s.  dipoles, 

and  rhombies  displaying  a  sinusoidal  projectton.  S40 

VERTICAL  PRO  models  single  verticals  or  array* 

displaying  a  sinusoidal  projection,  a  ground  wave  plot 

and  the  impedance  of  each  element  $80 

IBM  PC  compatible,  DOS  2.0  or  higher  2 5 SIC  CGAor  EGA 

color  required.  International  orders  add  $5  shipping. 


6PSILON  CO 


Box  715.  Trumbull  CT  0661 T .  (2031 261  -7694 


CIRCLE  324  ON  READER  SERVICE  CARD 


INTERNATIONAL 

RADIO  AND  COMPUTER.  INC. 

ANNOUNCES 


It  is  the  newest  ICOM  dealer  in  the  South  East. 

•  We  stock  a  compleie  line  of  ICOM  radios  and  acces« 
sories. 

*  We  guarantee  the  reliability  of  everything  we  sell  with  a 
complete  performance  and  function  check 

#  We  offer  complete  and  efficient  service  of  all  our  ICOM 
and  other  quality  products  with  Factory  Sen/ice  pans 

*  We  have  been  seoncing  the  amateur  radio  community 
for  eight  years  and  have  1000  s  of  satisfied  customers 
across  the  country. 

Call  us  lor  a  quote  before  you  make  your  next  1C0M 

purchase. 
(407)  879-0663  

Send  lor  our  FREE  catalog  including  KENWOOD. 
YAESU  and  our  complete  line  of  radio  and  computer 
accessortes. 

INTERNATIONAL 

RADIO  AND  COMPUTERS,  INC. 
751  South  Ma  cede  Blvd. 
Port  SlAuqie,  Ft  34&&3 


FREE 

IBM  -  PC 

SOFTWARE  CATALOG 


■  For  Hams,  Ek-clncjl  Hn- 
ginecrs  and  Finicky  PC 

Uicfi, 

■  Hundreds  of  pnigmms 
tested  to  IDS's  rigid  stan- 
dards 

•  IDS+s  president  is  u  HAM  and  hard  to  please  Only 
30%  of  the  programs  .submitted  for  testing  make  it  to 
l he  catalog. 

■  He'salsoaCheapskjie1  ■ 

Pnrg  rams- Include; 

CW  CODE  PRACTICE  •  CONTEST  LOG  •  wxunite 
BEAM  HEADINGS  *  GRAPHIC  on-serecn-p/fifTm^ 
CALCULATORS  -  CIRCUIT  DESIGN  AIDS  •  super- 
tested  PROPAGATION  FORECASTING  •  TERMI- 
NAL EMULATION 

NONE  OK  OUR  DISKS  COST  OVER  S3, 951! 

Please  *end  yam  Name  ant  A  Jdrc**  {wc  wt«ld  be  grjurftiJ  for 
S.fiS  cull  or  %j,intfK  for  piMjgc,  but  nol  rcifiiif  cd  *  lo 

INTER  CON  Data  Systems 

Dept.  7,  P.O.  Box  696 
Gambrillst  MD  2  1054  0696 


CIRCLE  356  ON  READER  SERVICE  CARD 


AR-2002 

Owners 

Never  buy  another  fast  scan 

ATV  receiver  converter!  Convert 
your  AR-2002  Professional  Moni- 
tor Receiver  to  receive  VIDEO  on 
439.250  MHz,  910.250  MHz 
through  1289.250  MHz.  AM  or  FM 
TV  with  our  IF/Detector  Modules. 

Send  SASE  for  information  to: 


Bill  Trulock— ATV 

P.O.  Box  11254 

Fort  Wayne,  IN  46856 


CIRCLE  94  ON  READER  SERVICE  CARD 


CIRCLE  97  ON  READER  SERVICE  CARD 


FREE  CATALOG! 

Features  Precision  Tools, 
Tool  Kits,  Test  Equipment 


■ 


•  I       fk 


i 


] 


Jensen's  new  catalog  features  hard-to-find 
precision  tools,  tool  kits;  tool  cases,  test 
equipment  and  computer  accessories  used 
by  sophisticated  hobbyists,  scientists,  engi- 
neers, laboratories  and  government  agen- 
cies. Call  or  write  for  your  free  copy  today 

4jeNseN  tooLs  inc. 
Dept  158.  7815  S.  46th  St. 
ii x,  A2  85044-5399  (602)  968-6231 


Discover 
one  of  most 

Incredible  collections  of 
electricity  and  electron- 
ics books  to  come  along 
in  years.  You'll  find  scores 
of  nigh  quality  new  books 
and  reprints  of  rare  old 
books  on  building  and 
collee ling  old  time  radios 
including  spark-gap 
transmitters,  crystal  sets, 
regenerative  and  other 
antique  receivers,  early 
telephony  and  television, 
and  morel 

Tcslo  Coils! 

Build  Testa  coils,  induction  coilsH  Wlmshurst 
and  other  lightning  bolt  generators!  Rewind 
and  repair  motors!  Design  and  build  elect rt- 
ral  generators!  Get  high  power  from  auto  a  J 
tern  a  tors!  You'll  find  quality  books  on  these 
topics  and  much  morel 

You'll  find  plans  and  Info  on  all  types  »l 
unusual  equipment  from  lasers  to  ccnturv 
old  induction  coils!  Build  equipment  youi 
friends  haven't  even  heard  of! 


Fringe 
Science! 


You'll  even  discover  a 
strange  collection  of 
books  on  "Fringe  Sci- 
ence" —  lost  continents, 
perpetual  motion,  un- 
usual phenomena  recorded  tliroughoui  the 
centuries,  and  much  more.  Explore  the 
strange  world  that  lies  between  fact  &  fiction! 

New  Catalog! 

Write  for  your  copy  of 
Lindsay  *s  new  Electrical 
Books  catalog  and  see  for 
yourself  what  vouVe  been 
missing!  Send  SI. 00  (US 
&  Canada)  or  S3  00  for- 
eign airmail.  We'll  send 
your  ca  t  aiog  im  m  ed  i  at  civ  \ 
Write  today! 


>*•* 


'Lindsay's  Electrical  Books  ] 

|    PO  Box  12-WB2.  Bradley  IL  60915    | 

I 
_I 
-I 

J 


mail1 


I  Enclosed  is  SI  .00.  Srjid  mc  a  copy  of 

Lindsay's  Electrical  Books  catalog  via  fim 

i     * 

■  Name 

Address 

■  City — - 


St Zip 


CIRCLE  245  ON  READER  SERVICE  CARD 


CIRCLE  138  ON  READER  SERVICE  CARD 
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HF  Equipment 

IC-781  Xevr/Rcvr/ps/tyner/scope 


Regular  SALE 
,.5995  00    Call 


IC-761  Xcvr/Rcvr/ps/tuner .,2699,00  2369 

KM-36  Scanning  hand  microphone  47  00 

SP-20  E*t  speaker  w/audia  lilter  ..  149.00  139" 

FL-101  250  Hi  1  st  IF  CW  filter . . , . .  73  50 

FU53A  250  Hi  2nd  IF  CW  filter . , . .  1 15.00  i09« 

FL  102  6  kHz  AM  IHter 5900 

EX-310  Voice  synthesizer, 59  00 


fi  11%  t*n 


o  °  O  O  6 


i.Oz 


IC  751A  9  band  xcvr/  1  30  MHz  rcvr 

PS-35  Internal  power  supply 

FL-32A  500  Hz  CW  filter  (1st  IF) 

FL-63A  250  Hi  CW  filter  (1st  IF).. „ 

FL-52A  500  Hz  CW  filter  (2nd  IF)..- 
FL-53A  250  Hi  CW  filter  (2nd  IF)... 

FL-33  AH  tiller 

FL-70  2.8  kHz  wide  SSB  filter 

RC-10  External  frequency  controller 


i 


1699,00  1469 
219.00  199" 
69.00 

59.00 

115.00  109" 
115.00  109" 

4900 

59.00 

49.00 


IC-735  HF  transceiver/SW  rcvr/mic 

PS-55  E sternal  po*ef  supply . 

AT- 150  Automatic  antenna  tuner ... 

FL-32A  500  Hz  CW  filter 

EX-243  Electronic  keyer  unit 

UT-30  lone  encoder *.. 

Or  her  Accessories 
IC-2KL  160  15m  solid  state  amp  w/ps 
PS-IS  20Aeiternal  power  supply...,. 
FS-30  Systems  p/s  w/eorrj,  frpin  plug 
MB  Mobile  mount.  735/751A/761A_ 

SP-3  External  speaker *.*.«. 

SP-7  Small  external  speaker 

CR-64  HiEti  stab.  ret.  Mtal  for  751A — 

PP-1  Speaker/patch . — .:••■ — 

SH-6  Desk  microphone 

SH-8  Desk  m<c  ■  two  cables,  Scan 

SM-IO  Compressor/graph  EQ,  8  pin  mic 
AH00  10OW  8  band  auto,  antenna  tuner 
AT-500  5O0W  9  band  auto  antenna  tuner 
AH-2  B-band  tuner  w/mount  &  whip 
AH-2A  Antenna  tuner  system,  only.... 
GC-5  World  clock , 


1099.00  949" 
219.00  199" 
445.00  369« 

69.00 

64,50 

18.50 

Regular  SALE 

1999  00  1699 

175.00  159" 

349  00  319" 

25,99 

65.00 

51.99 

79.00 
179.00  164" 

47.95 

89  00 

149.00  139" 
445.00  389^ 
589.00  519" 
659.00  589" 
519.0Q  449" 

9195  79" 


ICOM 


*  Large  Stocks 

*  Fast  Service 

*  Top  Trades 


* 


VHF/VHF  base  mukt-modes         Regular 
IC-275A  25W  2m  FM/SSB/CW  w/ps  1299  00 

IC-275H  10OW 2m  FM/SSB/CW... 1399.00 

IC-375A  25W  220  FM/SSB/CW  (c/o)  1399  00 
IC-475A  25W  440  FM/SSB/CW  w/ps  1399.00 

IC-475H  75W  440  FM/SSB/CW 1599.00 

IC-575A  25W6/lOrn  xcvr  w/ps 1399  00 

IC-575H  100W6/10mxcvr..,., 169900 

IC-471H  75W  430450MHz  base  (c/o) 

PS-35  Internal  power  supply  — ... 

AG-35  Mast  mounted  preamp  ...... 

AG-35  (Purchased  with  IC-471H) 

SM-6  Desk  microphone 

E)t~310  Voice  synthesizer  ....*.,. 

TS-32  CommSpec  encode/decoder.... 

UT- 1 5  Encoder/decoder  interface . . . 
UM5S  UT-15Sw/TS-32mstalled..... 
VHF/UHF/1.2  GHz  Mobiles 
IC37A  25w  220  FM/TTP  mic . . .  (c/o) 
IC47A  25w  440  f  M/TTP  mic . , .  (c/o) 

PS-45  Compact  8A  power  supply... 

UT-16/EX-388  Voice  synthesizer ... 

SP-10  Slim  line  external  speaker ,.. 

IC-28A  25W  2m  FMf  FTP  mic 

IC-28H  45W  2m  FM,  TTP  mic 

JC  3RA  25W  220  FM,  TTP  mic 

IC-48A  25W  440-450  FM,  regular  mic 
IC-48A  25W  440450  F M,  TTP  mic . . . . 

HM-14  Extra  TTP  microphone 

UT-28  Digital  code  squelch 

UT-29  Tone  squelch  decoder 

HM-16  Speaker/microphone 

IC-228A  25W  2m  FM/TTP  scan  mic,.. 
IC-228H  45W  2m  FM/TTP  scan  mic... 

UMO  Pocket  beep  Junction 

IC-900A  Transceiver  controller 


SALE 


1129 
899" 
1099 
1289 
1129 
1499 

1399  00  989n 
219.00  199* 

99  95 

9995     9" 

4795 

59.00 

5995 

34  00 
96.00 

Regular  SALE 

499.00  349" 

54900  399" 

145.00  134" 

34.99 

35  99 

469^00  409" 
499  00  439" 
489.00  349" 
459.00  369" 
509  00  449" 

59.00 

39,50 

46.00 

34,00 

509  00  449" 
539.00  479" 

45.00 
639.00  569" 


•  Package  Special . . . 

IC-900A  Transceiver  controller  with  UX-29H 
2m/45W  and  UX-39A  220/25W  band  units, 

$969*5 


UX-19A  10m  10W  band  unit  ( 

UX-29A  2m  25W  band  unit 

UX-29H  2m  45W  band  unit......... 

UX-39A  220MHz  25W  band  umt.,.. 

UX-49A  440MHz  25W  band  unit., „ 

UX-59A  6miOWumt 

UM29A  1.2GHz  10W  band  unit  ... 

IC  1200A  10W  12GHz  FM  Mobile 

IC-320OA  25W  2m/440  FM/TTP  (c/o) 

UT-23  Voice  synthesizer „ 

IC3210A  25w  2m/440  FM/TTP 

AH-32  2m/440  Dual  Band  antenna  ... 

AHB-32  Trunk-lip  mount 

Ursen  PO-K  Roof  mount...... 

Larson  PO-TlM  TrumVNp  mount..,. 

larsen  PO-MIA  Magnetic  mount .... 
RP-1210  12GHz  10W  99  cb  FM  xcvr 

RP-2210  220MHz  25W  repeater 

RP  3010  440MHz  10W  FM  repeater... 


299  00  269" 
299.00  269" 
349.00  319" 
349,00  289" 
349  00  319" 
349.00  319" 
549  00  499" 
699.00  549" 
695  00  499" 

34  99 
739^00  649" 

39.00 

3500 

2000 

22.00 

2200 
152900  1349 
1649.00  1469 
1299  00  1149 


Due  to  the  size  of  the  ICOM  product  line,  some  accessory 
items  are  not  listed,  If  you  have  a  question,  pftase  calf 
All  prices  shown  ire  subject  to  change  without  notice 


V/S4" 


Hjnd-hetds  Regular 

IC-2A  2-melers*„.„..  289.00 

IC-2AT  with  TTP.. 319.00 

IC-3AT  220/TTPCc/o)  349.00 
IC-4AT  440  MHz,  TTF  349.00 
IC-02AT/HiEti  Power  409  00 
IC-03AT  (or  220  MHz  449.00 
IC-04AT  for  440  MHz  449.00 
ICu2AT  f0F2mw/TTP  329.00 
IC-U4AT  440  MHz,  TTP  369  00 
IC  2GAT  for  2m,  TTP  429.00 
IC-4GA1  440MHj,nP  449  00 
IC  32AT  2m/440MHz   629.00 


SALE 

259" 
279^ 
269" 
299" 
349" 
289" 
389" 
289" 
299" 
379" 
399" 
559" 


IC-U2A  tor  2m  w/O  TTP 
Reg  $299     Closeoul  $249** 


IC-12AT  IW  1.2GHz  FM  HT/baR/cgr/TTP  473,00  369" 
IC-12GAT  DIk  1/7W  l.2GHz  FM  HT/TTP  529.00  469" 
Aircraft  band  handheld*  Regular  SALE 

A  2  5W  PEP  synth  aircratt  HT „*    525.00  479" 

A  20  Synth  aircraft  HT  w/VOR 625.00  569" 

Accessories  For  a/ 1  except  micros  Regular 

BP-7  425mah/13  2V  Nicad  Pak  ■  use  BC  35  79  00 
BP-8  800mah/8.4V  Nod  Pak  oseBC35...  79.00 
BC-35  Orop  in  desk  charger  lor  all  batteries    79.00 

BC-16U  Wafl  charger  tor  BP7/BP8.., 21.25 

LC-11  Vinyl  case  for  Olx  using  BP-3 20  50 

LC-14  Vinyl  case  tor  Dlx  using  BP  7/8 ».    20,50 

LC-02AT  Leather  case  tor  Dlx  models  w/BP- 7/8  54  50 
Accessories  for  fC  and  fC-Q  series  Regular 

BP^2  425mab/7  2V  Nicad  Pak  -  use  BC35....  49.00 
BP-3  Extra  Std  250  mah/8,4V  Nicad  Pak  ....    39.50 

BP-4  Alkaline  battery  case........... 16.00 

BP-5  425mah/10.8V  Mead  Pak  ■  use  BC35  6500 
CA-5  5/8  wave  telescoping  2m  antenna  ,♦.,,.  19.95 
CP-1  Cig.  tighter  plug/curd  for  8P3  or  Dlx ....  13.65 
CP-10  Battery  separation  cable  w/clip  ....„„  22  50 
0C-1  DC  operation  pak  for  standard  models   24  50 

MB  16D  Mobile  mtg  tiki  for  all  HTs 25  99 

LC-2AT  Leather  case  for  standard  models.,.,.    54  50 

RB-l  Vinyl  waterproof  radm  bag 3595 

HM-9  Speaker  microphone 47.00 

HS'10  Boom  microphone/headset, 24,50 

HS-10SA  Vox  unit  for  HS-10  &  Deluxe  only   24.50 

HS-10S8  PTT  unit  for  HS-10.... 24.50 

SS-32SMP  Comm5pec  32tone encoder.......    27.95 

For  other  HT  Accessories  not  listed  please  CALL 


Receivers 

R71A   100kHz  to  3QMHz  receiver,.. 

RC-11  Infrared  remote  controller. 

FL-32A  500  H2  CW  filter 

FL-63A  250  Hz  CW  filter  (1st  IF) 


Regular  SALE 
S999.00  869'* 

7099 

6900 

M  00 


FL-44A  SSB  filter  (2nd  IF) 178  00  159" 


EX-257  FMun.L 

EX-310  Voice  synthesizer .,.. 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker „..„„. 

CK-70  (EK-299J  12V  DC  option 

MB-12  Mobile  mounl 

R-700O  25MHz  to  2GHz  scan  rcvr 

RC42  Infrared  remote  controller.... 

EX-310  Voice  synthesizer 

TV-R7000  ATV  unit 

AH-7O0O  Radiating  antenna ...* 


49  00 
59  00 
79.00 
65,00 
12.99 
25,99 
1199.00  1049 
70.99 
5900 

139,00  129" 
99.00     (16) 


HOURS  •  Mon,  thru  Fri.  9-5:30;  Sal  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8:00  prn  Monday  thru  Thursday. 
WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  for  other  Info  &  Service  depl 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


T 


T 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES*  BRANCH  STORES 


Phone (414) 442-4200 

Associate  Store 


WICKUFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  I- 800- 362-0290 

0jE?tl-8M-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (407)  894  3238 

Fla.  WATS  1-800-432-9424 

Outside  t    on  a  111   iah 


CLEARWATER,  Fla.  34625  LAS  VEGAS,  Nev.  89106    CHICAGO,  Illinois  60S30 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In  State  WATS 


1072  N.  Rancho  Drive 

Phone (702) 647-3114 

No  Jn- State  WATS 

Outside  l    oa/v  jriu  f-*\*\ 


ERICKS0N  COMMUNICATIONS 

5456  N   Milwaukee  Avenue 

Phone  (312}  631-5181 

Outside  i    6aa  or   coni 


KV 1-800-327-1917    No  Nationwide  WATS   K 1-800-634-6227    E«  1-800-621-5802 


ICOM 


t#T^tma 


AVHF 

COMMUNICATIONS 


FEATURING  W2DRZ  902  MHi 
TRANSVERTER   NOW  ONLY  $299 
FREE  WIIH  PURCHASE  1 40  MHz  3W 
AtTENUATOR  A  $49  VALUE 
DEALER  INQUIRIES  INVITED 
ICOM.  AEA  LARSEN,  VAN  GORDEN 
VI9ROPLEX.  HYt  VIMING.  FALCON  COMM, 
LEADING  EDGE  ARRL  PUBLICATIONS, 
KAGLO.  HAMTROWC5.  PROWRITER. 
ELEPHANT  DISKS,  D€BCO,  TRlONYX 


915  North  Main  Street 


Western  AfH'  Ysrk  'x/tftrxi  nmttfuar  ratiw  degler. 


Jamestown,  New  York  14701       PH.  (716)664-6345 


BATTERIES 

Nickef-Cadmium.Aikaline,  Lithium,  Etc, 
INDUSTRIAL  QUALITY 


YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO, 

EVERETT  M.  YOST  K8SX1 

734*  TETIVARD 

SAUK  CITY  Wl  535B3 

ASK  FOR  FREE  CATALOG 

(608)  643-3194 


CIRCLE  1 12  ON  READER  SERVICE  CARD 


N6KW  QSL  Cards 

The  fines*  QSL  Cards  at  reasonable  prices. 
Basic  cards,  map  cards,  cartoon  cards, 
photo  cards  and  more.  Your  idea  converted 
to  ink,  or  use  standard  designs,  525  ink 
colors,  any  type  of  card  stock.  Photos  in 
b/  w  or  beautiful  color.  Have  a  card  that  fits 
your  style.  Call  or  write  for  free  samples 
and  details.  Postage  appreciated. 

Chuck  Miller  N6KW 

KW  Litho  -  Dept.  73 

PA  Box  17390 
Ft,  Worth,  TX  76102 

(817)  332-3658 


RAISED  PRINT 

QSL  CARDS 


From  Dennis,  WA5QMM 

Offset  Printed  -  High  Quality 
Nothing  like  it  anywhere!  You  can 

actually  FEEL  the  type!  1 7 
beautiful  designs  including  a  Full- 
Color  Eagle. 
For  Free  samples  &  Info,  cal 
(318)443-7261 

Noiwortt  QSL  i  -  P.O.8. 13200  -  Alexandria.  LA  71 31 5-3200 


CIRCLE  298  ON  READER  SERVICE  CARD 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SG-100F 

5429,95 

delivered 


•  Covers  100  MHz  lo  1 99  999  MHz  in  1  kHz  steps  wHh 
thumbwheel  dial  ■  Accuracy  */-  1  part  per  10  mil 
Hon  at  all  frequencies  *  Internal  FM  adjustable  from 
0  \o  tOO  kHz  at  a  1  kHz  rate  •  External  FM  inpul  at 
cepts  tones  or  voice  *  Spurn  and  noise  at  least  60  dB 
below  carrier  •  Output  adjustable  from  5-500  mV  at 
SO  Ohms  *  Operates  on  12  Vdc  @  V»  Amp  ■  Available 
tor  Immediate  delivery  •  £429,95  delivered  •  Add-on 
accessories  available  to  extend  freq  range,  add  infi- 
nite resolution.  AM,  and  a  precision  T20  dB  attenua 
tor  •  Call  or  write  for  details  *  Phone  in  your  order 
fast  COD  shipment 

VANGUARD  LABS 

196-23  Jamaica  Ave,,  Hottis,  NY  11423 
Phone;   (718}  468-2720  Mon^Tnurs. 


CIRCLE  79  ON  READER  SERVICE  CARP 

Multiband  QRV  Dipole/V/Sioper 


Ready  to  L'se 
Fastest  Install 
CoasFeed 
2500  V  Insul 


Full  Legal 
Tough  No  Lossy  lisps 

Flexible  Low  S"ose 

Kink -Proof      Never  Corrodes 


QRV-  $49.95  \QRV-  $59.95 

HO- 10  51  ft- Long        V?  60-10        \02  fr«  Ion* 

Includes  52  pipe  T^h  Martian  I  ^     Add  S5Po*E  A  Han  J  ling. 

AntettnasWesi 

Bo*  50062  **  Ptoi  o.  UT  *-!«*    TTr 80 1 »  3  7 3-84 2  5 


r 


CIRCLE  236  ON  READER  SERVICE  CARD 

OMAR  ELECTRONICS  * 1 


I 


FOR  ALL  YOUR  AMATEUR  NEEDS 
SPECIAL  PRfCES  on  all 

MFJ  PRODUCTS  *  A.R.R.L.  PUBLICATIONS 

and  other  Ham  Radio  equipment! 


404-466-3241 


I 


I 


1  OMAR  ELECTRONICS  •OnwPupoWAefOM 

I RTE  1  HIGHWAY  flt  SO.  ■  LOGANVlLLf,  GA  3Q249 J 

CIRCLE  292  ON  READER  SERVICE  CARD 


*  *  *  *  +  PRESENTING  ***** 

CABLE  TV 
SCRAMBU 

*****   STARRING     ***** 

JERROLD,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUFACTURERS 

•  Fifties?  u/AHrtAAin  rkhjram  avaijabl* 

•  LOWEST  fTETAJL/ WHOLESALE  PRICED  JftJ  U.S. 

•  OPDEflS  SHIPPED  FITOM  STOCK  WPTHIN  14  HOUR5 

FOR  FREE  CATALOG  ONLY   1 -8O0- 3  4  5 -89  2  7 
ALL  INFORMATION     1*618-716-59)4 


FOR 


CIRCLE  114  ON  READER  SERVICE  CARD 


7325"-  RESEDA  BLVD  .  DEPT   1823 
RESEDA  CA  91335 


CIRCLE  179  ON  READER  SERVICE  CARD 


FFTEE  CATALOG 

TEST  INSTRUMENTS  & 
HARD-TO-FIND  TOOLS 
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ing, repairing,  and  assembling  electronic  equip- 
ment A  full  selection  of  test  instruments,  power 
protection  equipment,  precision  hand  tools,  tool 
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New  Uses  For  Old  Meters 

Have  the  meter  measure  what  you  want  it  to. 

by  John  R.  Somers  KC3YB 


Recently,  white  I  was  assembling  pans 
for  a  power  supply  I  was  building,  I 
found  I  had  everything  I  needed  in  my  junk 
box  except  a  suitable  meter,  While  I  had  no 
shortage  of  meters  of  all  shapes  and  sizes ,  I 
had  nothing  that  would  give  me  the  right 
full-scale  reading. 

Inspecting  the  meter  faces,  I  discovered 
many  of  them  h;idt  in  addition  to  the  scale 
markings,  identification  as  to  the  type  of 
movement  they  contained.  Unfortunately, 
there  seemed  to  be  little  standardization. 
Some  of  the  meters  indicated  the  amount  of 
current  required  to  give  a  full-scale  indica- 
tion, such  as  0-1  mA,  while  others  rated  the 
movement  in  a  certain  number  of  ohms  per 
vok.  None  of  this  seemed  to  have  anything  to 
do  with  the  original  function  of  the  meter. 

Meter  Discoveries 

With  a  little  thinking  about  that  most  basic 
of  formulae— Ohm's  Law— 1  realized  the 
current  rating  of  the  meter  movement  and  the 
ohms-pcr-volt  rating  are  intimately  related. 
One  is  merely  the  reciprocal  of  the  other!  The 
number  1  divided  by  the  full-scale  current 
will  result  in  the  ohms-per-volt  rating,  and 
vice  versa, 

I  then  recalled  that  the  value  of  a  very  low 
resistance  shunted  across  the  meter  deter- 
mines the  range  of  an  ammeter.  A  voltmeter 
has  a  much  higher  resistance  in  series  with  the 
meter  for  the  same  reason.  This  seemed  sim- 
ple enough  until  I  realized  the  internal  resis- 
tance of  the  meter  would,  in  either  case,  be 
part  of  the  circuit.  Before  I  could  determine 
the  required  resistance  of  cither  a  shunt  or 
multiplier,  I  was  going  to  have  to  know  the 
internal  resistance  of  the  meter;  A  quick 
check  with  an  ohm  meter  convinced  me  I  was 
likely  to  burn  up  the  internal  workings  of  the 
meter  before  I  could  determine  its  resistance. 
How,  then,  was  I  going  to  do  it? 

A  Full-Scale  Meter  Reading 

To  test  the  meter,  1  placed  it  in  a  circuit 
containing  a  battery  and  a  variable  resistor 
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Figure  L  A  simple  circuit  for  determining  the  inter- 
nal resistance  of  a  meter.  RI  is  a  fOOkQ  linear-ta- 
per variable  resistor.  If full-scale  current  of  the 
meter  is  known,  the  following  formula  yields 
greater  accuracy: 


RI  =  2x 


battery  voltage  (Volts) 


full-scale  meter  current  (Amps) 

58    73  Amateur  Radio  ■  January,  1989 


(RI  in  Figure  1)  that  adjusts  to  limit  the  cur- 
rent flow  to  the  point  at  which  the  meter  gives 
a  mil -scale  reading.  I  placed  a  second  vari- 
able resistor,  R2,  across  the  meter  to  divert 
pan  of  the  current.  When  the  meter  reads 
half-scale,  both  meter  and  R2  present  the 
same  resistance  to  the  current  flow.  Remov- 
ing R2  from  the  circuit  and  measuring  its 
resistance  reveals  the  resistance  of  the  meter 
movement.  This  is  a  simple  system,  compli- 
cated only  by  the  fact  that  some  meters  have 
internal  shunts  or  series  resistors  that  must  be 
removed  before  measuring  the  meter. 

Meter  Circuits 

After  selecting  a  meter  that  suited  my  ap- 
plication, I  used  the  formula  in  Figure  2  to 
determine  the  shunt  value  I  needed  to  add  to 
produce  a  full-scale  reading.  Because  a  meter 
typically  has  a  low  internal  resistance,  the 
shunt  value  will  generally  be  much  smaller  in 
value  so  that  most  of  the  current  flows 
through  the  shunt  rather  than  through  the 
meter.  This  resistance  may  be  0.0 ID  or  less. 
A  resistor  of  such  a  small  value  may  not  be 
easy  to  get,  but  you  can  make  a  perfectly 
workable  substitute  with  a  length  of  wire. 
Table  1  lists  a  number  of  common  wire 
gauges  and  the  resistance  per  foot.  You  can 
easily  calculate  the  length  of  a  wire  you  need 
to  equal  a  desired  resistance. 

Remember  to  keep  power-handling  capa- 
bility in  mind.  This  will  not  generally  pose  a 
problem,  but  be  on  the  safe  side.  Use  the 
largest  gauge  wire  you  can.  Although  the 
table  refers  to  bare  wire,  insulated  wire  can 
be  used  just  as  well,  Vou  can  wind  a  wire 
shunt  around  a  dowel  and  solder  it  to  the 
meter  terminals  to  conserve  space. 

The  voltmeter  circuit  in  Figure  3  uses  a 
series  or  voltage  multiplier  resistor  to  extend 
the  meter's  range.  In  this  case,  a  suitable 
external  resistor  will  be  easier  to  locate,  as 
it  will  be  many  times  the  internal  resistance 
of  the  meter.  If  you  can't  come  up  with 
the  exact  value  you  need,  combine  junk 
box  resistors  in  whatever  manner  necessary 
to  produce  the  desired  resistance.  In  both 
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NEW  FULL  SCALE  READING  DIVIDED  6Y  ORIGINAL 
FULL  SCALE  RE40JNG.  BOTH  STATED  Iff  SAME 
UNITS 


Figure  2.  An  ammeter  circuit,  and  the  formula  for 
determining  the  shunt  value  for  a  meter  of  hto\m 
internal  resistance. 


circuits,  meter  polarity  must  be  observed. 

Calibrating  Your  Meter  Circuit 

Once  you  have  completed  the  desired  me- 
ter circuit,  it  must  be  calibrated  before  it  is 
much  good  to  you.  The  voltmeter  is  the  easi- 
est to  calibrate  accurately.  Using  a  variable 

voltage  source,  connect  the  meter  in  parallel 
with  another  voltmeter  of  known  accuracy 
across  the  supply,  A  digital  voltmeter  works 
best.  As  the  voltage  is  adjusted,  make  light 
pencil  marks  on  the  face.  Dry  transfer  numer- 
als can  then  be  added. 

To  calibrate  the  ammeter,  place  it  in  a  se~ 
ries  circuit  that  contains  a  known  voltage  and 
resistance.  If  you  have  a  large,  adjustable, 
wire  wound  power  resistor,  it  will  be  perfect 
for  the  job,  Otherwise,  you  can  mix  and 
match  a  handful  of  power  resistors  of  various 
resistances  to  produce  desired  amounts  of 
current  flow.  Make  certain  your  resistors  arc 
up  to  the  job. 

Throughout  this  article ,  I  have  referred  to 
voltmeters  and  ammeters.  Actually,  with 
proper  shunt  and  multiplier  resistances,  your 
surplus  meters  can  display  a  wide  range  of 
current  or  voltage  readings,  regardless  of 
the  uses  for  which  they  were  originally 
designed 
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Figure  3.  A  voltmeter  circuit,  and  the  formula  for 

determining  the  voltage  multiplier  resistance  for  a 
desired  meter  range. 
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Trying  Harder  to  Be  Friendly 

Let's  begin  right  off  with  that 
traditional,  friendly  greeting  that 
rings  in  your  ears  this  season— 
HAPPY  NEW  YEAR! 

Friendliness  is  an  interesting 
concept,  because  this  hobby  of 
ours  often  exhibits  two  opposite 
poles  of  the  emotion.  Certainly 
many  of  us  were  brought  into  this 
hobby  by  a  friend.  The  tradition  of 
lending  a  helping  hand,  teaching 
each  other,  and  kindling  that  ama- 
teur spirit  makes  amateur  radio  a 
unrque  hobby. 

But  often  enough,  this  hobby 
of  ours,  with  its  wires,  gizmos, 
blinking  lights,  and  high-tech  talk, 
can  be  downright  unfriendly  and 
even  hostile.  The  facet  of  amateur 
radio  that  I  write  about,  ra* 
dioteletype  and  digital  communi- 
cations, may  well  be  one  of  the 
hardest  for  the  newcomer  to  get  to 
know. 

Of  course,  that's  why  t  have 
been  writing  this  column  One 
of  my  primary  goals  has  been  to 
convert  technological  gobbledy- 
gook  into  easy-to-understand  con- 
cepts that  leave  the  newcomer 
saying,  "Oh,  that's  what  it 
means."  Long-time  readers  may 
even  remember  my  elementary  in- 
troduction to  RTTY  many  years 
backT  including  the  "One  if  a  ham- 
burger, Two  for  fries"  signaling 
scheme  to  introduce  the  digital 
concept. 


Amateur  Radio  Teletype 

complete  introduction  to  con- 
ventional RTTY  and  AMTOR  as 
well 

The  first  chapter  introduces 
you  to  the  history  of  digital  com- 
munication, especially  packet, 
with  a  tip  of  the  hat  to  our  Canadi- 
an neighbors  who  started  the  ball 
rolling  in  that  fascinating  mode. 
Digital  mode  operating  privileges 
for  a  given  license  class,  and 
basic  equipment,  are  also  cov- 
ered. 

The  next  chapter  investigates 
the  analog  and  digital  worlds, 
using  many  diagrams,  some 


New  Digital 
Communications  Book 

One  of  the  items  that  I  have 
wanted  to  see,  and  would  even 
write  if  I  had  the  time,  is  a  basic 
introduction  to  digital  communi- 
cation. While  I  have  reviewed  sev- 
eral books  on  this  subject,  few 
were  comprehensive  enough  to 
serve  as  a  solid  guide  to  digital 
circuits.  Now,  however,  I  have  a 
new  book  in  my  hands  that  does 
appear  to  serve  this  function  ad- 
mirably. 

The  book  is  Digital  Communica- 
tions With  Radio  Amateurs.  It 
really  is  not  a  book,  but  "books," 
which  I  will  explain  later.  Although 
it  is  subtitled.  **The  Complete 
Packet  Radio  Book/'  it  is  a  rather 


descriptions  of  methods  of  trans- 
mitting RTTYT  such  as  FSK  and 
AFSK.  Finally,  the  book  examines 
ASCII  and  AMTOR  codes,  and 
gives  a  few  simple  circuit  sugges- 
tions for  interfacing  computers 
and  radios. 

Next,  the  how  and  why  of  pack- 
et. You  will  learn  every  four-letter 
abbreviation  known  to  the  packet 
world,  along  with  two  letters,  three 
letters,  and  who  knows  what  else. 
It  briefly  describes  protocols,  em- 
phasizing the  AX ,25  protocol 
commonly  used  in  amateur  cir- 
cuits. 


The  TNC— Coming  Attraction 

Of  course,  in  order  to  run  pack- 
et, you  will  need  a  terminal  node 
controller  (TNG),  and  that  is  the 


"The  author  (in  Digital 

Communications  With  Radio 

Amateurs,)  clearly  explains  simplex, 

half-  and  full-duplex  modes;  data  rate 

transmission  in  bauds  and  words  per 

minute;  and  synchronous  and 

asynchronous  transmission 

schemes. " 


like  those  in  earlier  RTTY  Loop 
columns.  Analog  and  digital 
data,  as  well  as  both  serial  and 
parallel  transmission,  are  differ- 
entiated. 

Other  possibly  troubling  con- 
cepts are  tackled  here  as  well. 
The  author  clearly  explains  sim- 
plex, half-  and  full-duplex  modes; 
data  rate  transmission  in  bauds 
and  words  per  minute:  and  syn- 
chronous and  asynchronous 
transmission  schemes,  This 
chapter  concludes  with  some 
nuts-and-bolts  information,  in- 
cluding modem  use  and  RS-232 
connector  wiring.  This  eighteen- 
page  chapter  is  all  meat,  with  no 
fat  or  other  by-products! 

Amateur  digital  communication 
comes  next,  with  the  initial  focus 
on  Morse  code.  Surprised?  Morse 
code  is  really  the  first  digital  mode 
in  amateur  radio!  Baudot/Murray 
code,  with  familiar  diagrams 
of  old-fashioned  transmitting 
distributors,  complement  the 
pages  at  this  point,  followed  by 


topic  of  the  next  chapter.  You  can 

use  your  personal  computer  as  a 
dedicated  TNC,  along  with  the 
more  common  stand-alone  TNC. 
It  examines  the  functions  which 
take  piace  within  the  TNC,  and 
lists  some  of  the  basic  types  of 
machines  out  there  to  help  you 
select  just  what  you  would  like 
to  use. 

Once  you  choose  a  TNC,  this 
chapter  will  hold  your  hand  while 
you  connect  the  device  to  your 
computer,  and  begin  attempting 
to  contact  another  station.  It  gives 
a  bare-bones  interface  circuit.  It  is 
biased  towards  AEA  equipment, 
but  most  commands  are  stan- 
dardized, and  the  information 
should  be  of  help  no  matter  whose 
TNC  you  have. 

Not  all  voice  OSOs  or  packets 
are  simple  "Hello,  Howdy 
Dort  transmissions.  The  next 
chapter  details  the  different  oper- 
ating modes,  from  keyboard 
through  tile  transfer  to  bulletin 
boards,  and  explores  the  differ- 


ences between  VHF  and  HF 
packet. 

One  Network 

Better  Than  Two  Packets 

While  two  packet  stations  are 
nice,  a  network  is  better.  Chapter 
Seven  shows  how  the  network 
concept  progressed  from  the  ear- 
fy  RTTY  days  to  the  digipeater  of 
the  packet  world.  LANs,  WANs, 
and  Gateways;  trunks,  data- 
grams, and  wormhofes — they  are 
all  covered  in  a  thorough,  crystal- 
clear  manner. 

One  chapter  takes  a  detailed 
look  at  the  question,  "Why  can't 
I  use  my  computer  to  do  all 
the  work?1'  It  gives  programm- 
ing ideas  and  offers  solutions. 
Again,  the  AEA  bias  is  pre- 
sent, but  anyone  can  use  the  ma- 
terial* 

Chapter  Nine  covers  some 
"neat  stuff"  for  packet.  Whether 
a  program  is  for  the  Macintosh 
computer  or  a  high  speed  digi- 
tal modem,  this  chapter  pre- 
sents some  of  the  latest  and 
greatest  for  the  digital  world.  The 
book  concludes  with  amateur 
satellite  communication  and 
tomorrow's  technology, 

My  copy  of  Digital  Communica- 
tions With  Amateur  Radio  is 
earmarked  "Special  AEA  Edi- 
tion/' with  a  forward  by  Mike 
Lamb,  and  is  available  only  from 
AEA  or  authorized  dealers 
for  $9.95.  A  slightly  different 
version,  written  by  Jim  Grubbs, 
minus  Mike's  forward  and  with 
minor  changes,  is  also  available 
at  your  local  Radio  Shack  store, 
catalog  number  62-1332.  for 
$6  95 

This  book  meets  the  need, 
which  has  existed  so  long,  for  a 
widely  available  introductory  text 
on  digital  communications.  It  be* 
longs  on  every  amateur's,  and 
club's,  bookshelf. 

With  the  New  Year  in,  let 
me  remind  you  that  I  have  an 
index  to  back  issues  of  RTTY 
Loop.  I  try  to  keep  it  as  up  to 
date  as  the  column,  and  it  is  yours 
for  an  SASE  and  postage  for 
two  ounces  (see  above  address) 
Feel  free  to  bug  me  on  Compu- 
Serve (ppn  75036,2501)  and 
Delphi  (username  MAR- 
CWA3AJR)  as  well.  I  love  hearing 
from  you,  and  some  of  the  ques- 
tions I  have  received  lately  have 
sent  me  scurrying  back  to  my 
texts! 

More  in  store  next  month, 
featuring  everything  that  you 
want  to  see,  right  here  in  RTTY 
Loop. 
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Military  Net 


I  would  like  to  get  visibility  for 
the  amateur  radio  operators  who 
are  on  active  duty  in  the  US  mili- 
tary so  we  could  institute  phone 
patches  within  the  US  or  overseas 
areas  where  authorized.  It  would 
also  serve  to  give  recently  trans- 
ferred hams  a  point  of  contact  in 
their  new  area.  If  you're  on  active 
duty  and  would  like  to  be  listed, 
regardless  of  branch,  please  write 
to: 

Robert  T.  Godlewski 

HMC  593rd  ASG,  Box  66 

Ft.  Lewis  WA  98433-5410. 


New  Ham 

This  letter  is  from  a  person  who. 
until  a  few  weeks  ago,  was  com- 
pletely ignorant  about  amateur 
radio.  Now.  thanks  to  your  mag- 
azine and  the  book  Amateur  Ra- 
dio, Super  Hobby,  by  Vince 
Luciani  K2VJ,  I  am  a  little  smarter. 

Though  you  must  write  for  ev- 
eryone from  beginner  to  expert,  I 
have  enjoyed  reading  73.  I  even 
found  myself  enjoying  some  of  the 
technical  articles  I  didn't  under- 
stand! 

Mike  Sanderson 
Janesville  CA 


RDFing  in 

Chicagoland 

RDF  has  demanded  much  of 
my  effort  for  the  last  1 2  of  25  years 
as  a  ham.  In  Chicagoland,  there 
are  unsponsored  hunts  every  first 
and  fourth  Saturday;  attended  by 
a  core  of  dedicated  hunters.  The 
second  Saturday  of  each  month, 
the  Arlington  Communications 
League  sponsors  a  hunt,  and  the 
third  Saturday,  the  Chicago  FM 
Club  sponsors  a  hunt.  Once  or 
twice  a  year  on  a  fifth  Saturday, 
the  Greater  Chicagoland  Foxhunt 
is  run.  It  pits  teams  of  hunters, 
usually  representing  clubs, 
against  one  another  to  find  two 
foxes  and  win  the  Trophy.  They 
keep  this  prize  until  the  next  hunt. 
The  Lake  County  Amateur  Radio 
club  of  Indiana  has  been  a  regular 
participant,  along  with  the 
Chicago  FM  Club. 

We  would  like  to  involve  other 
organizations  in  this.  RDF  does 


From  the  Hamsack 

not  require  an  expensive  outlay  of 
exotic  equipment.  Also,  it  is  not  a 
slow  and  methodical  activity,  but 
perhaps  the  most  physical  and 
fastest  paced  activity  in  amateur 
radio. 

I  have  participated  in  DX  con- 
tests, sweepstakes,  Field  Day, 
public  service  events,  and  packet, 
but  for  sheer  excitement,  I  find 
foxhunting  to  be  my  favorite.  I 
would  like  to  see  a  calendar  of 
regularly  scheduled  hunts  pub- 
lished so  local  and  regional  con- 
tacts can  be  made.  1  intend  to  con- 
tact other  groups  in  the  country  to 
get  information  on  their  hunts 
and,  if  possible  participate.  This 
will  be  on  a  local  level,  but  could 
conceivably  cover  a  farger  area. 
Vacations  would  be  ideal  for  hams 
to  take  along  some  of  their  gear 
and  participate  on  a  hunt  in  anoth- 
er part  of  the  country — bul  first, 
we  need  to  know  where  and  when 
the  hunts  are  being  held.  We  have 
to  start  this  before  we  can  have  a 
National  Championship, 

Mike  Brost  WA9FTS 
Norridge  1L  60656 


Legalities,  Legalities 

This  refers  to  the  news  item 
about  Net-Rom  vs  Nord  Link 
(Sept.  '88  QRX).  ft  is  highly  likely 
that  in  some  countries  Nord-Link 
could  be  charged  with  violating  a 
copyright.  Different  countries 
have  different  copyright  laws, 
but . , .  Net-Rom  is  copyrighted 
under  US  law. 

They  say  that  it  is  a  valid  copy- 
right. However,  everything  con- 
nected with  packet  radio  was  in- 
vented in  recent  years.  So  most  of 
the  information  in  their  copyright 
was  available  from  previously 
copyrighted  documents,  such  as 
the  technical  manuals  issued  with 
different  pieces  of  equipment. 
Does  Net-Corn  have  releases 
from  all  the  previously  copyright- 
ed material  owners  giving  them 
the  rights  to  use  their  copyrights? 
And  where  there  may  be  confticts 
in  the  previous  copyrights,  does 
Net-Corn  also  have  releases  from 
the  conflicting  copyright  owners? 

It  is  impossible  to  have  a  copy- 
right in  this  field  that  has  not  used 
previously  copyright  items.  The 
words  "Packet  Radio"  were  pre- 
viously used  in  copyrighted  docu- 


ments. Parts  of  any  circuit  must 
have  been  previously  copyrighted 
documents.  Does  anyone  have  a 
listing  on  all  this,  and  releases 
from  all  the  people  involved? 

If  Nord-Link  used  this  question 
of  whether  the  Net-Rom  copyright 
is  free  of  any  copyright  infringe- 
ment itself,  then  the  courts  would 
probably  throw  it  out. 

Paul  J,  Franzel 
New  City  NY  10956 


Tasty  73s 


I  am  a  Novice,  stationed  in 
Iceland  with  my  family,  in  the 
Navy.  My  mother  heard  me  pass- 
ing 73s  over  the  air  and  asked  me 
whal  4l73s"  were.  When  I  told  hert 
she  said  she'd  been  passing  73s 
for  years,  with  a  product  both 
nutritious  and  delicious.  This  ice 
cream  is  named  "73s' "  because  it 
contains  seven  ingredients  in  pro- 
portions of  three  s,  as  follows: 

3  bananas 

3  cups  milk 

3  lemons,  juiced 

3  cups  heavy  cream  or 

3  pints  half  and  half  in  place 
of  milk  and  cream 

3  oranges,  juiced 

3  cups  sugar 

Mash  bananas  in  blender,  add 
juice  of  lemons  and  oranges  Add 
remaining  ingredients  and  stir 
well.  Freeze.  For  variety,  use 
other  fruits  instead  of  bananas. 
Serves  8-1 0  regular  people  orfive 
amateurs  on  the  air. 

Bill  Small  wood  KB2EHK/TF 
Kefiavik,  Iceland 


Wore  Mobile 

You  asked  about  my  opinion  of 
your  magazine,  Well,  it's  the  best 
in  its  field  by  far.  Next,  you  asked 
about  what  I  would  tike  to  see  in 
your  mag.  Your  coverage  of  ham 
radio  is  far  better  than  the  rest  but 
I  would  like  very  much  to  see  arti- 
cles about  mobile  operation,  mo- 
bile antennas,  and  antennas  that 
are  portable  and/or  can  be  used  in 
apartments. 

I  live  in  California  where  every- 
one thinks  we  have  hundred-foot 
towers  and  1500  watts  of  power 
on  all  bands,  when  In  fact  we  have 
so  many  restrictions  we're  lucky 
we  can  operate  radio  at  all.  Most 
people  have  to  live  in  apartments, 
condos,  or  mobile  home  parks 
where  antennas  are  not  allowed, 

Tm  sure  that  you  and  your  staff 
could  cover  these  topics  com- 
pletely in  future  magazines.  It  will 


probably  help  your  sales,  also, 
which  should  be  tops, 

Jerry  Delettera  N5KKR 

California 
Thanks  very  much  for  your  rave 
comments!  Be  on  the  lookout  in 
the  April  W  issue  for  reviews  of 
several  mobile  and  compact  base- 
station  antennas  for  VHFand  HE 
Also,  there  are  plenty  of  these  re- 
views in  r$7  and  '$8.  Refer  to  the 
December  issues  of  73  for  the  An- 
nual Index  of  articles  and  reviews. 
Failing  that,  give  us  a  call  and 
we  'II  look  these  up  for  you .  .  . 

deNS1& 

Story  of  10-10 

Sometime  in  the  50sT  a  group  of 
hams  got  together  and  started  10- 
1 0  International  They  required  1 0 
contacts  with  10  members  as  a 
prerequisite  lo  join  the  organiza- 
tion. From  that  point,  an  individual 
could  upgrade  to  different  awards 
as  he  contacted  more  members. 
Each  contact  had  to  be  made  on 
10  meters.  This  quickly  branched 
out  to  local  chapters  in  communi- 
ties throughout  the  US  and  then 
the  world.  We  are  the  City  of  Ros- 
es Chapter,  To  keep  activity  high, 
each  chapter  has  awards  for  con- 
tacts with  other  members  on  10 
meters. 

10-10  International  holds  a  net 
each  week,  originating  in  Califor- 
nia, with  the  intent  of  upgrading  its 
members  and  collecting  new  10* 
10  members  Each  active  local 
chapter  also  holds  a  weekly  net  for 
the  same  purpose.  You  will  find 
that  on  any  given  day,  there  is  a 
10- to  net  going  on  somewhere  in 
the  country  and  also  throughout 
the  world.  Some  members  have 
made  more  than  10,000  10-10 
contacts  on  1 0  meters. 

With  the  advent  of  Novice  En* 
hancement,  which  for  the  first 
time  has  given  voice  privileges  to 
Novices  on  an  HF  band,  we  have 
added  a  net  in  the  Novice  band  so 
that  the  Novices  may  join  an  ac- 
tive group  of  hams  and  also  join 
10-10.  10-10  International  and 
other  chapters  have  done  this  al- 
so. Novices  are  eligible  for  any  of 
the  awards;  there  are  no  restric- 
tions other  than  the  band  limita- 
tions of  their  license.  All  contacts 
must  be  made  on  10  meters,  indi- 
vidually or  on  nets. 

10-10  International  has  over 
50,000  members,  and  it's  growing 
daily.  This  camaraderie  is  proba- 
bly the  single  greatest  force  in  pre- 
serving this  valuable  1.7  MHz 
bandwidth  of  the  HF  spectrum. 

Bob  McElhatton  KF7AK 

City  of  Roses  Chapter  Head 

Boring  OR  97009 
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Number  38  on  your 


A  Simple  LED  Checker 


Get  the  bad  LED  out 


by  Tom  Thompson 


Have  you  ever  been  in  a  hurry  and  need- 
ed to  test  an  LED  for  proper  operation 
or  polarity?  You  look  for  your  DVM,  and 
when  you  find  it,  you're  not  quite  sure  about 
what  to  do  with  it?  If  you*  ve  experienced  this, 
I  have  something  better,  faster,  and  easier  to 
use.  and  costs  less  than  $5. 

Theory 

The  theory  for  testing  LEDs  is  quite  sim- 
ple. Apply  the  proper  voltage,  limit  the  cur- 
rent, insure  proper  polarity,  and  the  LED 
comes  on!  The  circuit  in  Figure  i  does  this 
with  a  minimum  of  components.  When  you 
press  S I ,  the  battery  supplies  the  test  current 
to  the  LED.  Rl  is  a  6S0Q  resistor  that  limits 
the  current  to  just  a  little  over  10  mA  with  a 
new  battery.  This  allows  good  test  current 
throughout  the  life  of  the  battery. 

Construction 

The  reprint  of  the  label  is  the  actual  size. 
You  can  use  it  to  determine  the  proper  spac- 
ing of  the  mounting  holes  for  both  the  switch 
and  the  sockcE,  Use  an  X-acto  knife  to  remove 
the  area  inside  the  two  squares  where  the 
socket  and  switch  are  mounted.  Place  the 
label  on  the  plastic  box  cover  and  mark  the 
centers  of  the  two  cut-out  areas.  Once  this  is 
done,  you  can  remove  the  label  and  drill  the 
two  holes.  S I  is  "4  *  and  the  socket  is  5/16*  in 
diameter. 

Any  transistor  socket  will  work,  If  you 
substitute  *  choose  the  pins  you  want  to  use 
and  drill  the  mounting  hole  to  the  appropriate 
size. 


LED 


9V 


I      ®        I 


I 


R( 

6BD 

^f-T-r— 


H 


TRANSISTOR 

SOCKET 


1 


USC  THESE  TWO  PiNS 
0*L* 

OTHER  TWO    P1H$   MAT 
BE  REMOVED, 


m 


TftlNSLSTDR 
SOCKET 


Figure  L  a}  The  LED  Checker  schematic,  h)  Top 
view  of  the  transistor  socket. 


Photo  A,  The  LED  checker. 

The  switch  is  held  in  place  by  the  mounting 

hardware  that  comes  with  it.  The  socket  is 
pressure-fit  and  held  in  place  with  a  good 
cement,  such  as  super  glue- 
Solder  the  black  (-)  wire  of  the  battery 
connector  to  one  side  of  S 1 ,  and  solder  the  red 
(+)  wire  to  one  of  the  solder  contacts  on  the 
test  socket.  Next,  solder  the  680Q  resistor 
between  the  unused  connector  on  the  test 
socket  and  S 1 ,  (Refer  to  Figure  I .) 

A  battery  compartment  spacer  is  construct- 
ed by  cutting  two  pieces  of  cardboard  ft "  x 
2Va  rr  and  iiluing  or  taping  them  together.  A 
small  piece  is  cut  off  the  bottom  to  allow 
access  to  the  battery  wires  (Figure  2), 

Cut  the  label  to  the  correct  size  and  cover 
the  back  with  rubber  cement.  This  will  attach 
your  label  securely  to  the  plastic  case.  Be  sure 
to  line  up  the  cut-outs  in  the  label  with  the 
socket  and  SI. 


w 


S   1/4    in.— 


CAROaOAflD 
SPACER 


z 


' 


Tf%  ifl. 


OJR  CORNER  FOR  a*TTERt   WIRE 
CLEJL34NCF 


Figure  2.  Cardboard  spacer.  Clip  corner  for  bat* 

tery  wire  clearance. 


Testing 

Insert  the  LED  into  the  socket  and  press  S 1 . 
If  the  LED  does  not  come  on  the  first  time, 
remove  it  from  the  test  socket,  swap  the 
leads,  and  reinsert  it  into  the  test  socket. 
Press  S 1  again  and  the  LED  will  come  on.  If  it 
doesn't,  it's  defective.  To  check  your  tester 
after  const  ruction ,  it's  a  good  idea  to  use  an 
LED  you  believe  is  good. 

There  you  have  it— a  useful  item  to  have  in 
the  shack,  and  a  real  quickie  to  put  together. 
Have  Eun!l 


Parts  List 

Part 

Part*,  Description 

9  Volt  battery  clip 

RS27Q-325 

9  Volt  battery 

Standard  9  volt 

Switch  S1SPST  MOM, 

RS  275-1547 

Transistor  socket 

Jim-pak  TO-5 

Socket,  RS  276-548 

Plastic  case 

RS270-221 

Resistor  Rl  680O 

RS271-G21  Wwatt 

Cardboard  spacer  (% "  * 

(2VO  See  Figure  2 

LED 
CHECKER 


(It  #  10  mA) 

-  


OUT 


. 


PUSH  TO  TEST 


Figure  S.  LED  Checker  label,  to  cut  out, 
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HITACHI  SCOPES  AT  DISCOUNT  PRICES 
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V-212 

$379 

List  $560 
Save  $181 


20MHz  Dual  Trice  Oscilloscope 
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ELENCO  PRODUCTS  AT  DISCOUNT  PRICES 


20MHz  Dual  Tries  Oscilloscope 

$349 

M  0-1 251 

*rc«T 

component  mi* 

■  TV  SthC 


SCOPE  PROBES 

P-lBSMHMi.lfa        119  95 
P-2luWKi.H.i^        %&M 

II  HI 


TL-JtWC  H>  Minrpiibbri  I3,<P 


35MHz  Dual  Trace  Oscilloscope 

$498 

M  0-1 252 

•  Hkgn  loTRfruinc*  ft^CHfT 
"      -V  &?<-siimtf 

•  tKV  Aceaiaraitan  votlagt 

•  tOn*  Ria*  Tim* 

•  K-Y  Operation  *  I  Axi* 
■  Delayed  T^ggering  Sweep! 


fly  scopee  at  a  very  reasonable  price.  Gonial  ma  ail  deilred  feature*  Two  In.  iQx  pfotmii.  diagrams  end  manual  Two.  year  guarantee 
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Four-F  unction  FrsqutncY  Countart 
^•^^JB    MOWI.ZSH 

$259 
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NEW* 


GREAT  IDEA"  FUNCTION  BL0X  FOR  EASY  BREADBOARDS 
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9060        1995 
PQWEH  BLOX 
3V  At  1A  -5  11   4A 


WE  WILL  NOT  BE  UNDERSOLD! 

UPS  Shipping    US  5%  i 

tSlGMax)  IL  Res,  7%  Tax! 


C  &  S  SALES  INC. 

IM5  Rcr»«tnod,  Derrrield.  II  6001S 
<»00)  291-7711  (312»  541-0710 


15  Day  Monty  Sack  Guarantee 
2  Year  Warranty 
\NRITb  FOR  FRFK  CATALOG 


CIRCLE  366  ON  READER  SERVICE  CARD 


ETCHED  GLASS!! 

CALL 

SIGN 

MUGS 
$795 

Checks  Payable  To: 
TODD  W.  SKOGEN 
PO.  BOX  3025 
FOX  VALLEY  STATION 
AURORA.  II  60504 
(312)  8055972 


Company  LOGOs  & 
Custom  Orders  Welcome 
Write  for  Quote 

Clearly  Print  Your 
Call  Sign  &  Name 


Add  $2.50  Snrpptng  and  Handling 
III  Rasidenls  Add  675%  tax 
Allow  1-2  Weeks  for  Delivery 


CIRCLE  268  ON  READER  SERVICE  CARD 


PC  Slow  Scan    $149.95 


A  complete  stow  scan  letevrson  station  for  your 
IBM  PC  or  compafibte  Send  and  receive  mages 
in  up  to  1 0  shades  of  gray  depending  upon  your 
graphics  card  and  prritef 
|  includes; 

CtemocUator     ModUator     75  Page  Manual 
Software  Tutorial  Cassette 

Requires: 

Ham  transceiver   PCwrth&4QK    ParaleiPDrt 
Graphics  Card     Tape  Recorder  SeriaJport 
SkwSc^i Formats;  8  121 7  23  34,36.48  72  sec 


Software  Systems  Consuitinq 
1303  S.  Ola  Vista 
San  Clemente,  CA  92672 
(714)   498-5784 


SATELLITE  ENTHUSIASTS! 

We  are  pleased  to  announce  the  SAT 
TRAC  II  -  a  completely  self-contained 
automatic  satellite  tracking  controler 
which  drives  all  popular  azimuth  and  el* 
evation  rotors.  This  unit  stands  alone . 

SAT  TRAC  II  uses  satellite  and  sta- 
tion data  along  with  time  to  calculate 
the  satellite  position  and  antenna  point- 
ing angle  in  real  time.  This  information 
is  then  used  to  control  antenna  rotors. 


Satellite  Tracking  Made  Easy 
For  more  information,  call  or  write  to: 

Applied  Digital  Research,  Inc. 

P.O.Box  101S4 
Sarasota,  FL  34232 
(813)378-3410 
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LOGWRITE* 

Arc  you  lired  of  wuiung  your  tune  and  money  ph  *ub-f*r 
logging  programs?  Bring;  your  sbdjoa  into  the  computer  age 
with  LCXj  WRITE  I  be  quality  menu  driven,  uicr  friendly 
logging  program  written  by  Ed  Troy  {NG3V},  LOG  WRITE  i» 
the  perfect  accessory  for  the  complete  ham  station,  It  simpli- 
fies your  operation  and  give*  you  ihr  competitive  edge  in 
oontestini  and  DXinjj.  LOCWRITE  works  with  ill  l&M  PCs 
and  compwliHes 

LOG  WRITE'*  unique  *p!ii  *creen  femlure  allows  foe  sunulla 
neoui  kif&n*  and  teil  protrasing-  Logging  featutet  include 

-Instant  c*Jlsign  or  prefix  search 
-Print.  Edit,  or  View  record  * 
-Fie nil y  "I  room  for  notes 4  riddressefi 
•AiHtuniirjc  timej/clut?  stamping 

Text  prot.-essor  features  automatic  word  wrap,  backipnce  car 
fect^  and  tcroJJing  Throw  away  yowr  pen  and  paper! 
Toarder  your  copy  oJ  LOG  WRITE,  coraplrfe  winhiriiTractton 
manuai  iend  * 24.95  ( Pa_  residents  add  11  50  Sales  Uk)  to* 

Aerospace  Consulting 

P.O  Bo«  156,  Cwyncdd.  Pa  19*36 

JO  day  money  back  guar utHee 

Or  call  I  jMK>|  34S4 156  exl.  54  to  order  with  Visa/  Mastercard 

jl'leasc  speedy  3  5  or  5  25  inch  floppy  | 
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144  ON  READER  SERVICE  CARD 


5-1000  MHz  PREAMPLIFIERS 


WLA21M 
WLA22M 
WLA23M 

VVLA24M 


NF 

3dB 

4 

4 

3 


G 

13dB 
11 
22 
20 


P(1dB)    $ 

8dBm    57 
12  61 

12  87 

18        109 


430/50  MHz  CONVERTER 
RXC431  J5uV        20dB 


99 


WILAM  TECHNOLOGY,  Div.  of 

WI-COMM  ELECTRONICS  INC 

RO.  Box  5174,  MASSENAP  N.Y.  13662 
(315)  769-8334 
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Numbef  19  on  your  Feedback  card 
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PRODUCT  OF  THE  MONTH 

Aries-1™  Software 

Ashton  fTC  announces  Aries-1™  database  software.  Aries-1 
unites  multi-mode  Terminal  Units  and  transceivers  with  comput- 
er interfacing  capabilities  It  also  has  a  real-time  logging  function 
It  lets  you  display  the  Logbook  and  Transceiver  status  simul- 
taneously, and  remains  resident  in  memory  while  olher  programs 
run.  (n  addition,  Aries-1  features  a  Contest  Mode;  uploading  and 
downloading  files  through  packet  and  RTTY;  CW  speed  control 
and  searching  and  printing  of  log  data  by  band,  mode,  country, 
and  other  fields  you  set  up. 

Transceivers  currently  supported  are  Kenwood  models  TS- 
940S,  44GS,  140S.  640S,  711  A,  and  811 A  (wilh  appropriate 
Kenwood  IC-10  Kit  and  IF-232C  interface)  and  ICOM  models 
IC-735,  761,  275,  375,  475,  and  575  (with  the  ICOM  CT-1 7  inter- 
face). Terminal  units  currently  supported  include  the  AEA  PK- 
232,  Heathkit  HK-232,  and  Kantronics  KAM  all-mode  units. 

Aries-1  includes  sample  message  files,  a  demo-fog,  and  a 
User's  Guide.  It  is  available  on  S1A "  or  314 "  disks,  and  runs  on  the 
IBM  and  compatibles  with  at  least  256K  of  memory.  Price,  $39.95 
plus  shipping  and  handling.  For  further  details,  contact  Ashton 
ITC.  POBox  W67,  Vestal  NY  13851.  607-748-9028,  Circle  Read- 
er Service  number  201 . 


COOPERTOOLS™ 

CooperTools™  offers  a  new 
TCS200  soft-sided  tool  case 
made  of  Cordura*  leather-like  ma- 
terial, designed  for  the  Xcelite* 
line  of  tool  kits.  The  kit  is  available 
with  10  tools,  which  include  five 
pliers,  a  wrench,  an  electronic 
snip,  a  wire  stripper-cutter,  an  elect- 
rician's knife,  and  a  curved-nose 


seizer.  In  addition,  it  contains  27 
interchangeable  screwdriver/nut- 
driver  blades  (a  selection  of  slot- 
ted, Phillips,  and  hex)  that  fit  into 
straight  or  Tee  handles.  Price  of 
the  tool  kit  is  $447  with  tools  and 
$150  without  tools.  Contact 
Xcelite  Soft  Kit,  CooperTools,  Box 
728,  Apex  NC 27502,  Circle  Read- 
er Service  number  203. 


ICOM  AMERICA,  INC. 

The  IC-12GAT  hand-held  trans- 
ceiver from  ICOM  has  wideband 
coverage  from  1240-1300  MHz,  1 
W  power  output,  20  memory  chan- 
nels, programmable  scan  and 
memory  scan,  repeater  monitor, 
and  built-in  1750  Hz  repeater  ac- 
cess tone.  It  is  also  splash-resis- 
tant for  outdoor  conditions. 

The  new  "G"  series  is  compat- 
ible with  alt  ICOM  IC-2AT/IC-02AT 
battery  packs,  headsets,  and 
speaker  mikes.  Optional  UT-40 
beeper.  List  price,  $529. 

Also  from  ICOM  is  the  IC- 

228A  2-meter  25  W  mobile  rig  (the 
45  W  version  is  the  IC-228H).  It 
features  wideband  receive  138- 
174  MHz  and  transmit  140-150 
MHz;  multi-color  LCD;  20  memory 
channels  with  programmable  and 
memory  scan  capability;  priority 
watch  while  operating  on  another 
frequency;  and  an  optional  UT-40 
tone  squelch  unit  which  acts  like  a 
beeper/pager, 

This  compact  unit  measures 
5.5*  W  x  2"  H  x  5.4'  D  (the  IC- 
228H  is  6.2"  D).  There  are  1 3  front 
panel  controls  for  easy  operation. 

Suggested  retail  prices  are 


$509  for  the  25  W  IC-228A,  and 
$539  for  the  I&228H  45  W  ver- 
sion. ICOM  America,  inc,t  Corpo- 
rate Headquarters,  2380  116th 
Ave  N,E.t  PO  Box  C-90029, 
Believue  WA  98009-9029.  206* 
454-8155,  Telex:  152210.  FAX: 
206-454-1509.  Circle  Reader  Ser- 
vice number  202. 


HEATH  COMPANY 

Heath  is  offering  the  first  kit  lap- 
top computer,  the  HS-2860,  It  is 
fully  PC  and  AT  compatible.  It  has 
a  12  MHz  80286  processor,  1  MB 
of  standard  RAM  (expandable  to  3 
MB),  and  a  1.4  MB  3.5"  disk  drive 
(second  internal  drive.  20  and  40 
MB  internal  hard  disks,  optional). 
It  can  handle  spreadsheets,  data- 
bases, word  processing,  and  a  va- 
riety of  graphics. 

Standard  features  include;  €40 
x  400  pixel  resolution;  supertwist 
LCD  screen;  removable  battery 
pack  providing  up  to  six  hours  of 
continuous  operation;  Expanded 
Memory  Specification  (EMS);  par- 
allel port;  serial  port;  RGB  video 
port;  and  an  external  floppy  drive 
jack.  The  HS-2860  is  3.07"H  x 
12.2J'Wxt5.4"D. 

You  may  order  the  HS-2860  by 
calling  1-800-253-0570.  The  kit 
sells  for  $2,999.  The  HS-286Q  is 


also  available  as  part  of  a  porta- 
ble computer  workstation  with  a 
Brother  9-pin  printer,  nine-foot 
parallel  cable,  and  software  pack- 
age. These  items  are  features  in 
the  1988  Heathkit  Christmas  cata- 
log, which  you  may  order  by 
calling  1-800-44-HEATH,  or  by 
writing  Heath  Company,  Depart- 
ment 350-038,  Benton  Harbor  Mi 
49022,  Circle  Reader  Service 
number  204. 
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MFJ  ENTERPRISES,  INC, 

MFJ  Enterprises,  Inc.,  has 
three  new  software  upgrades  to 
give  previous  MFJ  Packet  units 
the  features  of  their  latest  MFJ 
TNC  units.  These  upgrades  are: 

MFJ-40A;  Firmware  release 

1.1.5.  Supports  basic  Packet  fea- 
tures for  TNCs  with  16K  RAM. 
Price,  S19.95. 

MFJ-40B:  Firmware  release 

1.2.6,  32K  with  32K  RAM  up- 
grade. Price,  $39.95.  This  release 
also  includes  KISS.  MFJ  Easy- 
Mart™,  and  WEFAX  receiving  ca- 
pability for  the  IBM,  compatible,  or 
Macintosh  computers,  using  an 
MFJ  Starter  Pack  option  for 
$19.95. 

MFJ-40C:  This  is  the  same  as 
the  MFJ-40B  without  the  RAM  for 
TNCs  that  already  have  32K  RAM. 
Price,  $19.95. 

MFJ  Enterprises,  Inc.,  PO 


ffH 


SAVnUft.  Ab^  M  wniramn 


MFJ  ENTERPRISES,  tNC 

WW* 


3 


Box  494t  Mississippi  State  MS 
39762.  800-647-1800  or  601-323- 
5869.  Circle  Reader  Service  num- 
ber 205. 


MICRO  COMPUTER 
CONCEPTS 

Micro  Computer  Concepts* 
RC-1000  Repeater  Controller  is 
available  from  R&L  Electronics, 
complete  with  manual,  schemat- 
ics, and  assembly  drawings,  for 
$219. 

The  RC-1000  is  a  microproces- 
sor-based (Intel  8751}  repeater 
controller  with  an  autopatch. 
pulse  or  DTMF  dialing,  reverse 
patch,  and  control  lines  for  remote 
base  Contained  on  a  5.1*  x  3.6' 


PCB  are  the  Mitel  8870  DTMF  de- 
coder, audio  switching  with  DTMF 
muting,  six  pots  for  audio  adjust- 
ments to  and  from  the  receiver, 
transmitter,  and  phone  line 

A  relay  driver  is  included  for  ac- 
tive low  PTT  and  transistor  buff- 
ered  selectable  active  high  or  low 
COS  input,  10  jumpers  for  select- 
ing controller  options,  and  a  re- 
mote base  (interface  optional). 
The  RC-1000  has  32  control 
codes  and  10  user  codes,  all  ac- 
cessible via  the  repeater  receiver 
or  phone  fine.  The  on-board  recti- 
fier/regulator allows  powering  of 
the  controller  via  12  AC  or  DC  re* 
quiring  only  200  mA  Wired  and 
tested,  the  RC-1000  is  distributed 
through  R&L  Electronics*  1315 
Maple  Ave.,  Hamilton  OH  45011, 
800-221-7735  or  S13^6&£399  in 
Ohio.  Circle  Reader  Service  num- 
ber 206. 


ATLANTIC 
SOLAR  PRODUCTS,  INC. 

The  Pocket  Power  Inverter, 
a  12  V  DC  to  115  V  AC  power 
supply  from  Atlantic  Solar  Prod- 
ucts, measures  1 .2"  x  3,5"  x  4,5". 
and  weighs  14  oz.  Plug  it  into  a 
cigarette  lighter  and  you  have 
an  AC  power  supply  to  operate 
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sound  and  video  equipment, 
electronic  test  equipment,  small 
appliances,  and  communications 
equipment,  such  as  FAX  and 
answering  machines.  You  can 
also  use  it  to  recharge  bat- 
teries. 

It  features  an  automatic  shut- 
down to  prevent  overloading  and 
excessive  discharge,  audible 
low-battery  voltage  alarm,  90% 
extended  use  of  the  DC  source. 
The  Pocket  Power  Inverter's 
operating  range  is  10*15  V  DC 
with  a  voltage  out  of  1 15  AC  200 
Watt  surge  capability.  Price, 
$149.95. 

Atlantic  Solar  Products,  Inc., 
9351-J  Philadelphia  Roadt 
Baltimore  MD  21237.  Circle  Read- 
er Service  number  207. 

1989 


GTI  ELECTRONICS  and 
SOFTWORKS,  INC. 

WeatherTrac™  is  a  combined 
hardware/software  weather  satel- 
lite imagery  system  jointly  devel- 
oped by  Softworks,  Inc.,  and  GTI 
Electronics,  It  combines  a64-level 
gray  scale  with  a  256,000+  color 
palette  at  640  x  430  resolution 
(scrollable  to  800  lines).  Weather- 
Trac  also  supports  1024  x  768 
mode  with  a  16-level  gray  scale 
and  the  same  palette;  plus  im- 
age "looping/  3-D  projection, 
histogram  analysis,  and  AVHRR 
radiance  calibration  for  direct 
read-out  of  scene  equivalent  tem- 
peratures. VGA+  image  analysis 
tools  use  a  standard  mouse  inter- 
face. Among  others,  the  system 
captures  analog  weather  satellite 
imagery  from  GOES-WEFAX, 
NOAAfTIROS-N  APT  (single  or 
dual  channel),  SOVIET  METEOR, 
METEOSAT,  GOES-TAP,  and 
NAFAX  (high  frequency  FM). 

The  basic  WeatherTrac  Audio 


Decoding  System  includes  an  ex- 
ternal audio  interface,  an  internal 
acquisition  and  control  card,  en- 
hanced VGA+  graphics  card, 
software,  and  manual,  for  $3495. 
The  EGA  version,  without  the 
mouse-driven  image  analysis 
tools,  and  excluding  an  EGA 
graphics  board,  is  $1 895. 

Required  are  an  IBM  PC/XT/AT 
or  compatible,  a  matching  graph- 
ics monitor,  and  an  appropriate 
audio  front-end  (antenna/receiv- 
er) for  the  mode(s)  of  interest. 

Contact  Softworks,  inc.t  FOB 
3114,  Altentown,  PA  18106.  215- 
395*4441.  Cirde  Reader  Service 
number  208- 


uses  the  full  array  of  the  standard 
Bird  plug-in  elements,  Depending 
on  the  element  you  select,  your 
overall  frequency  range  is  450 
kHz  to  2.3  GHz,  and  your  RF  pow- 
er range  is  100  mW  to  10,000  W. 
The  new  Bird  Model  43P  is  $279. 


BIRD  ELECTRONIC 

CORPORATION 

The  new  Bird  Model  43P  Watt* 
meter  measures  true  peak  power 
of  SSB  and  AM  modulated  RF,  as 
well  as  certain  rectangular  limited 
pulse  signals.  The  Model  43P  op- 
erates exactly  the  same  as  the 
Model  43,  but  includes  peak  read- 
ing circuitry  to  provide  a  second 
operating  mode  which  lets  you 
measure  peak  power  to  an  8% 
F.S.  accuracy  without  affecting 
the  CW  measurement  capabili- 
ties. This  circuitry  is  powered  by 
two  9  V  NED  A  1 604  batteries  with 
an  anticipated  life  of  forty-eight 
hours  in  peak  mode. 

You  need  no  special  elements 
for  peak  measurements.  The  43P 


For  owners  of  the  standard 
Model  43,  Bird  offers  a  Retrofit  Kit, 
Model  4300-400,  for  $90.  The  kit 
includes  a  PC  board  which 
mounts  inside  (he  Model  43  hous- 
ing. Conversion  time  is  less  than 
fifteen  minutes.  This  enables  your 
Model  43  to  make  the  same  peak 
power  measurements  the  Model 
43P  can  make.  It  also  uses  the 
same  batteries  and  meets  the 
same  F.S.  accuracy. 

For  more  information  on  the 
new  Bird  Model  43P  Wattmeter  or 
the  Mode!  430CW00  Retrofit  Kit, 
contact  your  Bird  distributor  or 
Bird  Electronic  Corporation, 
30303  Aurora  Road,  Solon  OH 
44139-2794.  216-248-1200.  FAX 
21B-248  5426.  Circle  Reader  Ser- 
vice number  209, 


antenneX 

''The  mmf-magaiine  for  antenna  experimenters' 
DO  YOU  - 

■  Have  a  busy  mobile  signal  on  afl  bands? 

•  Need  an  inexpensive  directional  antenna  tor  10  meters? 

•  Can't  choose  between  2  vertical  or  tiorcontal  antenna*7 

•  Meed  1  low  mm  antenna  tor  i60  meters? 

•  Want  10  design  an  antenna  but  don't  *mt  10  redo  fw  wheeP 

•  Need  a  program  tor  antenna  design  and  antenna  plotting? 

•  Want  Id  And  out  if  someone  else  has  solved  your  problem? 

•  Don't  know  what  antenna  £  best  for  hamssls  or  others'' 

■  Need  a  disguised  mobile  ant&nna  for  tie  ear'* 

•  Want  a  cheap  automatic  antenna  coupler  1&r  any  type  rig? 

•  jus!  want  to  learn  more  about  anlennas? 

then  YOU  must  SUBSCRIBE  to  -  antenneX 


5  a  imiHTiagaflne  tor  antenna  expenmenters  from  the 
new  ham  to  the  otttrntr  Tnete  s  something  to*  everyone,  from 
computer  arted  design  bo  reference  BWe  of  dipole  measurements 
to  a  question  and  answer  ccJumn  Everyone  wil  find  something 

of  in  le  rest  I 

A  one  year  subscription  Is  only  S1 1.97  lor  Continental  USA  and 
possesions  $17.00  for  foreign  surface  mail 

Sand  your  subscription  to: 

antenneX 

P  0  Box  8995  Depl   19     Corpus  Christi,  TX  76412 
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SRC- 10 

REPEATER /LINK 
CONTROLLER 


DTMF  muting 

Intelligent  ID  or 

Auxiliary  output* 

Easy  to  interlace 

Alarm  monnoi  tnpul 

Teiarnetry  response  lanes 

Low  power  CMOS,  22ms  @  I2v 

Detailed  appeal  ion  manual 

Programmable  COS  polarities 

Repeater  &  link  courtesy  tones 

Synthesized  (Ink /remote  bate  capability 

$149.00  *,7E5'* 

CREATIVE  CONTROL  PRODUCTS 

J  T&5  Bunting  Avenue 

Grand  Junction  CO  91S04 

1 303)  434-9405 
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Wideband  Preamp  10-1000  Mhz 

Dual  GosFet  tow  noise 
preamplifier  for  HF,  UHF  or  VHF 
systems.  Just  perfect  for  the  R- 
7000.  Excellent  for  Spec 
Analyzers,  Scanners,  etc.  Gain  20 
Db  +/-  1  DB,  -3  Db  at  2  &  1100 
Mhz.  1  Db  compression  of  3^-10 
Dbm.  Intercept  points  »45  Dbm. 
New     shipped     price     of     only 

$124.95.  Pa.  residents  please  add 
6%  state  tax. 

GTI  Electronics 

RDl   BOX  272 

Lehighton,  Pa.  18235 

717-386-4032 
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Rocky  Mtn.  Shortwave 

Amateur  Specialists 


YAESU  -  TEN-TEC  *  NRD525  •  GRUNDfG 
SONY  •  MAGNAVOX  ■  AMEHITRON  ■  MFJ 

METZ  •  ICOM  *  DAIWA  *  KLM  MIRAGE 

ALPHA  DELTA  •  FAX/fllTTY  •  KENWOOD 

BENCHER  •  and  others 


FT-757 
GXII 


Allied  Appliance  &  Radio 

4253  So  Broadway  •  Englewood  CO  60110 
ViSAMC  *  Drscotjor  P*'ces  •  $1  00  For  L 


303-761-7305 


£ 


UicKitQSRV*  Loop.  &   Dipole  Kits 


Fur  £  £n>   to  Build 

*  E*  tmb;>  £  wwlhkJ 

*  FjiI »ifc  vhhI  ia«m 
■  V-  RcuiHd(,  votnat 

*  FiJii»fa  ante in  ii  minutei 

QuaTirv  CamponrnU 

*  PrtfotJcrcJ  Amnhcncl  PL25U  | 

*  Kin  kproofSuperflex  wire 

*  Fully  in*ulir*J.  wx  sealed. 
nc-o^rroJe.  ].>u-  no  Lie  J<*njjh 

FtUf*t   Anlrnni*   in    iht    Wrtl| 

AntennasWest 


#> 


--.-•■ 


jjSOl 


*  FmU  Sue  G5RV 
jip.'lt  ji-'vera^t  jiO-I0 

■H*if:St«G?s*v 

Jifvk  c •■%  tt&ft  40-10 
-QiuirfcrStfeCoRV 

■  MtrOMli  .VJapler  kil 

*  Anrcnran  Launcher  kil 

•  JOCT  Daer*n  ZM#  |jn«   SI  1.95 

•  L^f*,  Ji^'Lc*.  I>f  Jlirtn.  etc. 
AJ.J  S^  Sbir,F,'a£  *  HnnjlJB5 
C>r»|i ■  jt  5 I  K  1  *r  A*%*  mill 

)    373-8425       Box  50062-$.  Provft  LT  &4*G? 


$14.95 
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1988  CALL  DIRECTORY 

(On  microfiche} 
Call  Directory , 

Nsmc?  inoex    ,»,.....<  *■*■**< 

Geographic  Index ..,.,., 

All  three  —  $20 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
.703:  894-5777         800:  282-5626 
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Jo  Gunn  Enterprises 


CB  Antennas 


Mobile  Antennas 


-  10  Meter  Antennas      -Coax 


JGAR  -  4H 


Specifications:  UPS 

TYPE:    Hprtjontal  Pol  an/a  lion  SHlPPABLE 

GAIN;    15  OB 

FRONT  TO  BACK  RATIO     40  DB 

SIDE  REJECTION:   45  DB 

WEIGHT:   22  Pounds 

LENGTH:    13  Feet  5  Inches 

FREQ,  COVERAGE:   jlO  Meier)  26,000  -29999 

WIND  LOAD:    3.5 

WIND  SURVIVAL.    100  MPH 

POWER  HANDLING  CAPABILITIES    2000  Watts  plus  PEP 

Call  or  send  $2.00  for  Complete 
Catalog  and  Pricing  of  Antennas. 


Route  1  -  Box  383 
Ethelsvtlle.  AL    3546 l 
(205)  658-2229 

^jj££ SV      Hrs:   1 0am  -  6pm  (CST) 

DEALER  INQUIRIES.  PLEASE  CALL 


VARIABLE  INDUCTORS 

CERAMIC  ROLLER  INDUC- 
TOR, 14.3  uH;  24  turns  #12 
tinned-copper  wire  in 
3,3"Lx2JI   dia  coil.   Shaft 

%"Lj(Vi"dia  0  a  3x5x6  4 lbs 

sn 

*339-L44-M£D, 

used JUS  $24 

103  uH  ROTARY  INDUCTOR  using  moving]  contactor; 

61  turns  #  1 0  wire  from  8.8*3.4"  dia  coil,  0,a  8x8x1 4. 
18  lbs  sh.  #339-L6-LG,  used ^rf  %n 


COUNTER  DIALS 


1 0CMy m  counter  with  era nJtP  0.1  to 
99  9  indicated.  3x3  front  plate: 
Shaft  2V*"L  x  W  rJa  with  coupler. 
3     lbs     Sh.     #CR-100T-339, 

USoO  ........ .............  .  #  I 9i Vv 

#KN-100T-339,  as  above  but  with 
knob *., ..11695 


Prices  F  OB   Umi.  0.  -  VISA.  MASTERCARD  Accepted 

Allow  for  Shipping  *  Wrtt«  tor  1389  Catalog 

Address  Dept  73  »  Pnofie  M9  227-6573 


1016  E.  EUREKA  *  Bex  1105  -  ilMAr  OHIO  •  45802 


CIRCLE  75  ON  READER  SERVICE  CARD 


Let  the  Sun  Power  your  Station! 


a 


j  Tht  S2JW,9?  Balkt-TciteJ  Q-RV  Solur  Power  Supply  keeps  your 
I  repenier  on  rti*  air  'round  rhe  clock  ^r  pi>wcn  yo«r  ifCHs,-  HF  station 
i  60  hri  «  nwciih.  Control  circiui  ipc«Jt  durpe,  proicvti  ^cl  c<llt  S. 
1^)1^4  Nttl4T>»-  Fullv  u.i«iibkd^  QfF\' portable,  Lank  cspanJ^J 

v^smstH   wrtHi^i  AntennasWest 

(801)373-8425  ~t^_ Boi  soorsb-s  pwo  itt j^605, 

CIRCLE  303  ON  READER  SERVICE  CARD 


Cleveland  Institute 
of  Electronic* 


AccrediBri  M«mber  NatoaH  rtome  Study  Gounui 


CIE  is  the  world's  largest  independent 
study  electronics  school,  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  microprocessor 

technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 
benefits. 


Ca  ■■— ■  Cleveland  Institute  nt  Elecrranics 
IB   1776  Eur  I7rh  St..  CVvtbna,  Dbm  441H 

YES!  E  want  id  get  started  Send  me  my  ClE  schik?! 
catalog  Including  details  about  the  A^st.Kiatc  Degree 
prugram. 


Pnnt  N*ime 

A  ,H  r^^ 


hft  . 


CiHf 

■\  ■-■■■■ 


State. 


Zip- 


Area  Codc/Bu>ne  Nt^ 


Check  box  for  G.I.  Bulletin  im  Educathinal  Benefits 
D  Veteran     □  Active  Duty         MAIL  TODAY! 

AAR97 


CIRCLE  157  ON  READER  SERVICE  CARD 


DM/MO/VO 

JANTBNNA 


KNOWN  WORLD-WIDE  FOR  PREMIUM 
QUALITY  ANTENNAS  AND  METERS 

POWER  SWR  METERS 


•  Forward  &  Reflected  Power  &  SWR 

•  Selectable  RMS  of  PEP  switch 

•  3  Power  Ranges: 

5/20  200  Watts 

30/300  3KW  (SX-100  only) 

•  Power  Meas.  Accuracy  5%  ftyp.] 
■  Insertion  Loss:  0.2  dB  Max. 

•  Wideband  Performance 

FOUR  MODELS  TO  CHOOSE  FROM 


SX-100 

1.6-60  MHz 

$109.95 

SX-200 

1.8-200  MHz 

S89.95 

SX-400 

140-525  MHz 

S99.95 

SX-600 

Dual-Band 
1.8-200  MHz 
140-525  MHz 

$139.95 

DUAL-BAND  ANTENNAS 

We  believe  that  DIAMOND  Dual- 
Band  Antennas  are  the  best 
antennas  on  the  market  today!* 

BASE       2m      70cm      Net 
DX-5Q     2MB    5.WB     S94.95 
DX-200   5.5dB    8.0dB   $139.95 

MOBILE    2m     70  cm     Net 
NR-770S  unity     3.0dB    $34.95 
NR-770R  3.0dB    5.5dB     $4795 


'We  guarantee  each  DIAMOND  antenna 
and  wattmeter  sold  by  us  to  meet  your 
satisfaction  or  return  it  to  us  within  ten  days 
for  a  full  refund! 

day 


Onfcis  received  by  1  PM  PST  shipped  UPS 
N«mi  dty  UPS  delivery  available 

PARTS  ORDERS  ONLY  -  NO  TECHNICAL 

(800)854-1927 


ORDER  LINE  and'Qf  TECH  HELP 
(819)  744-0728 


FAX  619*7*4-1943 

"QUALITY  NEED  NOT  BE  EXPENSIVE 


COMPANY 

1320  Grind  San  Mirrni 

California  92069 


Number  21  on  your  Feedback  card 


PECIAL  EVENTS 


SOUTH  BEND  IN 
JAN  7 

A  Hamfest  Swap  and  Shop  will  be  held  at  Century 
Center.  Downtown  off  US  33  Oneway  North  between 
the  Trustcorp  Bank  Building  and  the  river.  Four-lane 
highways  to  door  from  all  directions.  Tables:  $5/5- 
foot  round:  $15/8x2. Moot  rectangular;  S20Woot 
wait  locations.  Talk-in  on-  6,  52.  99-39.  69-09.  34- 
94 ,  145.29.  For  information,  contact  Wayne  Weds 
K91XU.  1889  Riverside  Drive.  South  Bend  IN  46616 
or  phone  (219)  233-5307. 


RIO  DE  JANEIRO 
JAN  7  and  JAN  14 

The  Lions  Club  International  is  sponsoring  this 
contest,  commemorating  the  birthday  of  Melvin 
Jonas,  their  founder.  Their  goal  is  to  create  and 
foster  a  spirit  of  international  understanding  and  co- 
operation. Coordinated  by  the  Rio  de  Janeiro  Ar- 
poador  Lions  Club,  the  contest  Is  open  to  all  licensed 
radio  operators.  Sands  permitted  are  80.  40,  20,  15 
and  1 0  meters,  phone  and  CW  Phone  and  C  W  must 
be  entered  into  separate  logs.  Jan  7:  CW  Mode, 
starting  at  12  00  GMT  and  continuing  for  24  hours. 
Jan  14:  Phone  Mode,  starting  at  12:00  GMT  and 
continuing  for  24  hours.  For  information,  write  Hunt- 
ing  Lions  in  the  Air  Contest  Committee,  Rio  de 
Janeiro  Arpoador  Lions  Club,  PO  Box  2155,  Rio  de 
Janeiro  200 1  1.  RJf  Brazil,  South  America. 


MILWAUKEE  Wl 
JAN  14 

The  17th  Annual  Midwinter  Swapfest  will  be  held 
at  the  Waukesha  Co.  Expo  Center  from  8  AM  to  3 
PM.  Directions:  I-94  to  Co.  J,  south  to  FT,  west  to 
Expo.  Admission:  $2  in  advance,  $3  at  the  door. 
Tables  (4-foot):  $3  in  advance,  S4  at  door.  Electrical 
outlet,  as  available.  S5.  Advance  deadline  is  Jan,  2. 
1969.  Dealers  welcome.  Amateur  exams  given  (write 
for  details}.  Food  available.  Sponsored  by  the  West 
All  is  Radio  Amateur  Club.  For  tickets  and  informa- 
tion, write  WARAC  SWAPFEST.  PO  Box  7072,  Mil- 
waukee Wl  53201.  Enclose  BASE. 


JAMAICA  NY 

JAN  16 

The  HaJl  of  Science  Amateur  Radio  Club  will  issue 
a  commemorative  certificate  to  anyone  working 
HOSARC  club  station  WB2JSMf  in  celebration  of 
their  17th  anniversary,  SSB  operation:  14.335  and 
21.365.  CW  operation:  14.065  and  21.135.  All  fre- 
quencies are  plus  or  minus  15  kHz  due  to  ORM  from 
1500  to  2100  UTC,  QSL  with  a  large  EASE  (50  cents 
or  2  IRCs)  to  HOSARC  OSL  Manager  Arnie  Schiff- 
man  WB2YXB,  8122  250th  Street,  Bellrose  NY 
11426. 


HAMMOND  LA 
JAN  21 

The  Southeast  Louisiana  ARC  Hamfest  will  be  at 
the  SE  Louisiana  University  Recreation  Center.  Talk- 
in  on  147,0/46,4.  Exams,  tables,  and  fun 
Wheelchair  accessible.  Contact  Joe  Farrts,  390 
Piney  Woods,  Ponchatoufa  LA  70454.  504-386- 
8393. 

SOUTHFIELDMI 
JAN  22 

The  Southfield  High  School  Amateur  Radio  Club  is 
sponsoring  their  23rd  Annual  Swap  and  Shop  at 
Southfield  High  School  Doors  open  at  6  AM  for 
exhibitors.  Open  to  the  public  from  8  AM  to  3  PM, 
Admission  is  $3.  Reserved  tables  are  $20  for  two 
8 -foot  tables,  paid  in  advance  Additional  reserved 
tables  are  $10  each.  Plenty  of  parking,  food,  and 
door  prizes.  For  information  and  reservations,  con- 


Ham  Doings  Around  the  World 

tact  Robert  Younker,  Southfield  High  School.  24675 
Lahset.  Southfield  Ml  48034,  313-74&8637. 


APO  SAN  FRANCISCO  CA 
JAN  27 

The  Kwajalein  Amateur  Radio  Club  will  operate 
KX6BU  from  0600Z,  Jan.  27.  to  0600Z,  Feb.  6T  to 
commemorate  the  45th  anniversary  of  the  Battle  of 
Kwajalein  and  Rot-Namur,  Frequencies  are  SSB: 
14.250,  21.350.  2B.550;  and  CW:  7.025,  14.050, 
28.050.  For  $7,  KX6BU  will  send  you  a  QSLP  a  certifi- 
cate, and  a  64-page  book  on  the  Battle  of  KwajaJein 
and  Roi-Namur.  $3  will  bring  a  QSL  and  certificate. 
Send  requests  to  KX68U,  Box  444t  APO  San  Fran- 
cisco CA  96555-0008 


CRYSTAL  RIVER  FL 
JAN  29 

The  9th  Annual  Citrus  County  Hamfest,  sponsored 
by  the  Sky  High  Amateur  Radio  Club,  will  be  held  at 
the  National  Guard  Armory,  located  on  Seven  Rivers 
Drive  just  south  of  ihe  Crystal  River  Airport  off  Route 
US  19,  Talk-in  frequency  on  146,355/955.  Hourly 
door  prizes,  Grand  Prize  at  2  PM.  Packet  radio  fo- 
rum, lots  of  food,  and  RV  parking  available.  Admis- 
sion is  $3  until  Jan  1 4  (send  SASE)  and  $4  thereafter. 
XYLs  FREE  with  OM.  Swap  tables  $5.  Friday  after- 
noon set-up  hours  available  by  p  re-arrangement, 
Doors  open  at  7  AM  for  exhibitor  set-up,  and  only 
admissions  purchased  with  tabtes  will  be  allowed 
entry.  Open  to  public  at  9  AM  For  tickets,  taitfes,  and 
information,  contact  Bob  Gordon  W1KUL,  904-628- 
5045  or  SHARC  Hamfesi,  5334  S.  Forest  Terrace, 
Homosassa  FL  32646. 


ST.  CATHARINES  QNT 
FEB  4 

The  Niagara  Peninsula  Amateur  Radio  Club  Inc  is 
holding  the  Tlth  Annual  Big  Event,  a  hamfest  and 
dinner  dance  at  the  C.A.W,  Hall.  125  Bunting  Road. 
Admission  is  $3,  tables  are  $12  each  commercial 
and $5 each  non-commercial.  Taik-in on  147.24/84. 
For  information,  write  N.P.A.R.  Inc.,  PO  Box 692,  St. 
Catharines.  Ontario  L2R+6Y3.  Canada,  or  phone 
416-937*0590, 


MELVILLE  LONG  ISLAND  NY 
FEB  5 

The  Long  Island  Mobile  Amateur  Radio  Club.  Inc., 
will  sponsor  a  hamfest  at  the  Electricians  Hall,  41 
Pinefawn  Road.  Doors  open  from  9  AM  to  3  PM. 
Admission  S4,  $3  after  11:30  AM.  Sellers1  4x6' 
tables  are  $12  each,  or  bring  your  own  at  Si  50  a 
foot,  6-foot  minimum.  Helpers  pay  admission.  Regis- 
tration in  advance  only,  check  payable  to  LIMARC. 
Talk-in  on  146.85.  L.I.E.  Route  495  to  £xft49  North, 
Vi  mile  right  turn  onto  Pinelawn  Road.  For  informa- 
tion, contact  Mark  Nadef  NK2T,  22  Springtime  Lane 
East  Levitiown  NY  11756,  516-796-2366.  or  Hank 
Wermr  WB2ALW.  201-694-1811. 

MONTPELIER  VT 
FIB  4-5 

The  Central  Vermont  Amateur  Radio  Club  W1 BD 
is  having  its  1 969  QSO  Party  on  the  above  dates  from 
0001Z  the  4th  to  2400Z  the  5th.  Suggested  frequen- 
cies are  Phone:  80-15  meters;  the  first  25  kHz  up 
from  the  beginning  of  the  General  Phone  band  edge, 
Novice  10  meter  phone  portion,  50,1 10.  144.2;  CW: 
3540,  3720,  704Ot  7120,  14040,  21040,  21140. 
28040;  and  RTTY:  3620  and  90  kHz  from  lower  edge 
of  other  bands.  For  rules  on  exchanges  and  scoring, 
information  about  awards,  and  official  score  and  log 
sheets,  send  an  SASE  (two,  if  you  want  to  receive  the 
results)  to  D.  Loverin  WA1PDN,  50  Liberty  Street, 
Montpelter  VTG5GQ& 
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£860     $20*5 


|\lH\tL^ 


1443       $17.45 


S16.S5 


2925       St  6 ,95 


2735P    St 3. 95 


2992       524  35 


2910      M4.95 


'  RADIO 
GQMMMCAT1QN3 


2701P     $17.95 


SC8EMATICS 


1*36       545.00 
Counts  aft  2 


!53flP      $9,95 


■to*  fa  Tjhb  T*» 

S£CFI£T 

SHORTWAVE 

SPECTRUM 


« 


hasp  slow 


1219P    Ili.95 


SELECT  5  BOOKS 

for  only  $3 


95 


(values  to  $133.70) 
and  get  a  FREE  Gift! 


The  Bepunrr  »  III— mil  of 

.AMATEUR 
RADIO 

Fchtfcm 


2965     £24.95 


Electronics  projects  *  <  .  ideas  ...  the  latest  technology 
all  at  up  to  50%  off  publishers1  prices. 

Membership  Benefits  *  Big  Savings.  In  addition  to  this  introductory 
offer,  you  keep  saving  substantially  with  members'  prices  of  up  lo  50%  off  the 
publishers'  prices,  *  Bonus  Books,  Starting  immediately,  you  will  be  eligible  for 
our  Bonus  Book  Plan,  with  savings  of  up  to  80%  Off  publishers1  prices,  •  Club 
News  Bulletins.  14  times  per  year  you  wil*  receive  the  Book  Club  News,  describ- 
ing ail  the  current  selections — mains,  alternates,  extras — plus  bonus  offers  and 
special  sales,  with  hundreds  of  titles  to  choose  from,  •  Automatic  Order,  ff  you 
want  the  Main  Selection,  do  nothing  and  it  will  be  sent  to  you  automatically .  If 
you  prefer  another  selection,  or  no  book  at  all,  simply  indicate  your  choice  on  the 
reply  form  provided.  As  a  member,  you  agree  to  purchase  at  least  3  books  within 
the  next  12  months  and  may  resign  at  any  time  thereafter.  *  Ironclad  No- Risk 
Guarantee.  If  riot  satisfied  with  your  books,  return  (hem  within  10  days  without 
obligation f  •  Exceptional  Quality.  All  books  am  quality  publishers'  editions 
especially  selected  by  our  Editorial  Board. 

©1989  ELECTRONICS  BOOK  CLUB,  Blue  Ridge  Summit,  PA  17294-0810 _ 


FREE  when  you  join! 


Reference  Guide  to  Electronics 
Manufacturers'  Publications 

A  time-  and  money-saving  list 
of  product  literature  from  all 
the  major  electronics  suppliers. 


^ 


$6.95 
Value! 


*  * » 


•  • « * 


#*•*•* 


Electrqnjcs  Eoqk  Club' 

Blue  Ridge  Summit,  PA  17294-0610 


Urftrm*  <  ****** 
to  OK?""** 

MjiHifjtfi"'1^' 


Please  accept  my  membership  in  the  Electronics  Book  Club*  and  send  the  5  volumes  listed 
below,  plus  my  FREE  copy  ot  ReforoncQ  Guide  to  Efactronics  Manufacturers '  Publications 
(2683P)T  billing  me  $3.95  plus  shipping  and  handling  charges  II  not  satisfied,  t  may  return 
tire  books  within  ten  days  without  obligation  and  have  my  membership  cancel  led.  I  agree  to 
purchase  at  least  3  books  at  regular  Club  prices  (plus  shipping  and  handling)  during  The  next 
1 2  months  and  may  resign  any  time  thereafter. 


f 1  * t ■ — ■ 


Name 
Address 


City 
State 


Zip 


Phone 


new  ttvmtmi  undW  it  row  of  age 


Signature  

Stature  or  pawtf  or  guardmn  requvatf  lor . 

Valid  for  ne*  members  onry  Foreign  appicarns  wJ  receive  speoaf  ordenng  instructors  Canada 
most  remit  m  US  currency.  This  order  subject  to  acceptance  by  the  EJectronics  Book  Club* 
AI  Hooks  are  tmtiurm  unless  number*  mrm  taWoaed  by  «    P"  tor  ^wbock.  STAR189 


S750P    517.95 


174BP    S10.QH 


cmtntc 


2005       52 1. 9  5 


2  W0       S2&-95 


ii-«i< 


SOLID 

STATE 

CIRCUITS 


2541       S21.9S 


3975       534  .95 


14B7P  $12.95 


£947     Ml, 95 


2053P    $13.95 


2722P    514.95 


1645P    Si 9,95 


I  Mi  4J  \VT  IHMIK  IH 

ELECTBONfCS 

PROJECTS 


jlj]  i; 


.'■.         ■    .'-r  rW    Ul*(tU 


13«7P    S17.95  »17       51595 

CIRCLE  128  ON  HEADER  SERVICE  CARD 


THE  WORLD 

is  Yours  For  Only 

$5.00 


Yes,  places  you've  never  even 
heard  of!  Nearly  400  DX  coun- 
tries gleaned  from  the  Awards 
Lists  of  dozens  of  IARU  mem- 
bers—more countries  than  any 
other  map  available  anywhere! 
ARRLs  DXCC  map  doesn't  even 
come  close! 

73  Magazine  offers  readers  our 
giant  DX  Map  of  the  World  for 
the  absurdly  low  price  of  only 
$5.00  plus  $1  postage  &  handling. 

Mall  Your  Order  To: 

73  Magazine,  WGE  Center, 
Peterborough,  NH  03458 


CBTO-TEN 

73  has  led  the  wiy  on  CB-to-10  miMer  conversmn*.  Take 
#d  vantage  of  pur  offer  to  help  you  get  on  10  meten  before  the 
pnupotl  peak  again,  lis  easy  and  saves  you  money  1 


#    Title 


Issue 


1 

Bandplan  a  nil  Crystal  Info 

(Vlay77 

2 

Conversion  Data 

May  77 

J 

Radio  Shack  TRC  47 

Jul  77 

4 

E.F.Johnson  Me&seftgct  L23A 

Jul  77 

5 

Hv-Gain  670B 

Jul  77 

6 

Antenna  Suggest  ioTO 

Dec  77 

7 

Radio  Shack  Realistic  TRC  11 

Dec  77 

a 

The  Publicom  1 

Feb  78 

9 

How  about  SSB  Conversions? 

J«|7S 

10 

JUdio  Shack  TRC-I  i  and  TRC-74 

Aug  78 

n 

Radio  Shack  Realistic  Mini  23 

Sep  78 

12 

Hy  Rangefi»IA(Ky-Gftui] 

Sep  78 

13 

KracrjKCB>23l0B 

Uel  78 

U 

Lafayette  Teirwi  SSB- 75 

Nov  78 

L5 

Radio  Shack  Realistic  TRC  452 

Nov  78 

In 

CR  Walkie-TalKie  Conversion 

Nov  7fl 

17 

Sharp  Model  CB-tiOOA 

Jan  79 

IB 

SRE  Stdeoandet  111  and  Pace  121A 

Jan  79 

19 

Hand  1  3  BS2C  and  Other  PLL  Rigs 

Mav75 

20 

Lafayette  SS  B-75  and  SSB-  1 00 

Jun75 

21 

Royce  1-655 

Nov  79 

22 

Johnson  Viking  J52 

Nov  79 

23 

CBto  10  FM- Parti 

Jan  80 

24 

CBlolOFM    Part  II 

Feb  80 

25 

Mure  Talk  Power  for  the  TRC  11 

Mar  B0 

/.<i 

SearsRoaclTftlkei  40 

Mir 

27 

Penney'sSSEKig 

Apr  B0 

28 

The  Poly-Paks  H J  -Channel  CB  Boird 

junBO 

29 

The  Cobra  132 

Jul  80 

30 

New  LiieFnr  SSB  C8  Rigs 

Jul  SO 

31 

Double:  Your  Channels  in  SSB  Conversions 

Jul  80 

32 

On  Ten  FM 

Aug  80 

33 

Put  That  Hy-Gain  CB  Board  to  Use 

Sep  80 

34 

Peaking  and  Tweaking  Hy-Gain  Boards 

Mar  82 

35 

CBtoCW?(Hy  Gain! 

Jul  82 

>n 

Maximum  Modulation  for  CB  Conversions 

Dec  82 

37 

Beef  Op  Your  CB-lo-CW  Conversion 

Feb  83 

38 

Add  a  Digital  Readout  to  Your  CB  Conversion 

Feb  83 

Send  S3  00  for  the  Rfcftf  article  and  J  I.  BO  each  thcr^uftei  ■,  Just 
.  hoose  the  article  numbers  and  call  with  a  credit  card  number 
or  send  a  check  or  money  order  to:  CB  /d  Ten,  73  AmuteuT 
Rsirfm  Magazine   WGE  Center  Peterborough  S*H  03458  I&03 
5254301;. 


QSL  Cards 


Sty)*  MT 


Style  X 


Style  ¥ 


Reverse 


QSLs 


Now  you  can  get  the  highest  quality  QSL  cards  without  spending  a  fortune! 
We  pul  these  cards  on  our  press  as  filler  between  jobs;  it  gives  the  pressmen 
something  to  do  and  lets  us  print  QSLs  for  you  at  an  absurdly  low  price. 

Not  that  we  skimp:  All  three  styles  are  produced  in  two  colors  (blue  globe  or 
satellite  with  black  type).  At  these  prices,  you  can  start  the  new  year  out  right  by 
QSLi ng  all  those  disappointed  hams  who've  been  waiting  for  your  card.  Tell  'em 
the  card  was  printed  by  Wayne  1 


Name 


Call 


Address 
City 


State 


D  Check 


□  Amex 


□  MC 
Expires 


Zip 

OVISA 


Please  allow  4  to  6  wjgks  Jor  delivery         ^Magazine,  WGE  Center,  Peterborough  NH  03456,  Attn  QSL  Orders 


Send  me  the  cards  and  quantities  indicated  below. 
Style:  CW     nx     DY  Quantity:  □  1 00— $8,97 

Please  print  your  name  and  address  □  250— $1 9.97 

exactly  as  it  will  appear  on  your  □  500— $39.97 

cards:  Please  add  $1  postage  &  handling 


UNCLE  WAYNES 
CODE  TAPES 


We've  had  so  many  phone  calls 
from  people  wanting  our  famous 
73  cttde  tapes  that  we've  decided 
to  bring  them  hack! 


Genesis 


$6.95 


5  wpm -This  is  the  beginning  tape, 
taking  you  through  the  26  letters,  10 
numbers  and  necessary  punctua- 
tion, complete  with  practice  every 
step  of  the  way.  The  ease  of  learning 

gives  confidence  even  to  the  faint  of 
eart. 


The  Stickler 


$6-95 


6+  wpm -This  is  the  practice  tape 
for  those  who  survived  the  5  wpm 
tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses,  It  is 
comprised  of  one  solid  hour  of  code. 
Characters  are  sent  at  13  wpm  and 
spaced  at  5  wpm.  Code  groups  are 
entirely  random  characters  sent  in 
groups  of  five— definitely  not  mem- 
orizable! 


Back  Breaker 


$6.95 


13+  wpm-Code  groups  again,  at  a 
brisk  1 3  +  wpm  so  you'll  be  really  at 
ease  when  you  sit  down  in  front  of  a 
steely-eyed  volunteer  examiner 
who  starts  sending  you  plain  lan- 
guage at  only  13  per.  You'll  need  this 
extra  margin  to  overcome  the  sheer 
panic  universal  in  most  test  situa- 
tions. You've  come  this  far,  so  don't 
get  code  shy  now1 


Courageous" 


$6,95 


I 


20+  wpm-CongratulationsI  Okay, 
the  challenge  of  code  is  wThat's  got- 
ten you  this  far,  so  don't  quit  now. 
Go  tor  the  Extra  class  license.  We 
send  the  code  faster  than  20  per.  It's 
like  wearing  lead  weights  on  your 
feet  when  you  run;  you'll  wonder 
why  the  examiner  is  sending  so 
slowly  I 

Code  Tapes 


|  Genesis  $6.95 

I  The  Stickler  S6.95  . 

Back  Breaker  56.95 

'  Courageous  $6.95 _  _  _  _ 


For  FIRST  CLASS  MAIL,  add  an  addi 
tional  S 1 .50  for  prompter  delivery. 


! 


I 


Name. 


Call 


*■  Z'iril 


I   City 


Staie 


Zip 


DAE 
Carets 
I 

( 


MC             D  VISA             D  Cnack/MO 
. . Exp,  Date 


Mail  your  o refer  TO  73  Magazine, 
WGE  Center,  Peterborough  UH  05458 


_l 


UNCLE  WAYNES  BOOKSHELF 


A  w  right,  a f ready!  NOW,  the  popular  electronics  and  amateur  radio 
books  you  're  been  hounding  poor  old  Uncle  Wayne  for  are  here! 
Xow  you  can  build  up  your  hamshack  library  with  these  soft-cover 
favorites,.  . « 

•TIC  Pltttl  Mto  HHMH 

by  Jonathan  L>  Mayo  KR3T 

"...an  excellent  piece  of  work.  Well  worth 
reading  for  both  the  experienced  and  the  new 
packetecr. .  the  definitive  guide  lo  amateur 
packet  operation." 

— Gwyn  Reedy  W1BEL  Only  $14.95 


•Tic  IcfJircr  s  ln^nh  «i  Kmtktr  K*#» 

—  2H  E  (II 1 101  by  Clay  hosier 

Combines  theory  and  practice  in  an  easy-to-un- 
derstand  formal,  and  provides  information  tor 
choosing  and  installing  radio  receivers  and  trans- 
mitters, antennas,  transmission  lines,  and  test  equipment,  400  pages,  291 
illustrations  SI 6.95 


•IX  wier:  Elective  T  tempts  nr 

256  pages,  in  illustrations  $10.00 


by  Eugene  ZL  Tilton  K5RSG 


•step  tis  ol  lan  lift  ixiif 

by  Dave  Ingram  K4TWJ 
(Hard  Cover  only)  176  pages.  102  illustrations 
11X95 


•TfiftSBifltf 

iiiNm:  tttit 
IMrecliM  fiMIH 
SlSplUlM 

by  Joseph  D. 

MoellKtOVand 

Thomas  N.  Curiee 

WB6V2Z 

336  pages.  248  il- 


TRANSMITTER 
HUNTING 

RADIO  DlAtCTlQN 
nNDINC  SJMFUntD^ 

-m.  ■■.-!  iw  -.11  ■  '  ™,— ■  ■^^* 


lustrations  $17.95 


•The  Wqllll  N#  via  by  Jim  Grubbs  K9EI 

Your  guide  to  the  fascinating  worlds  of  commu- 
nication that  have  just  opened  for  thousands  of  amateur  radio  operators.  Now 
you  can  leam  about  everything  from  Morse  code  to  the  latest  in  packet  radio 
technology.  $9.95 


•  TIC  CMBrtm  Ums  Cl^lll  by  Jim  Grubbs  K9EI 

160  pages  of  useful  information  on  selecting  a  Commodore  computer  for  the 
ham  shack,  where  to  find  specialized  programs,  the  Commodore- packet  con- 
nection, and  more!  $9.95 

•Mister  Uiftttt  u  INI  Orolls-StfM-Sliie  Hlil*a 

by  Kendall  Webster  Sessions 
With  this  outstanding  reference  in  hand,  electronics  hobbyists  and  professionals 
will  never  have  to  search  for  schematics  again.  Completely  updated,  the  book  is 
thoroughly  indexed  and  all  1001  circuits  are  clearly  illustrated.  420  pages. 
$19.95  soft  cover 

•TAC  COllCSl  Cmmk  by  Bill  Zachary  N60P 

One  of  ham  radio's  w  inn  ingest  con  testers  lets  you  in  on  the  tips  and  techniques 
of  the  Big  Guns,  You'll  learn  which  duping  method  to  use.  find  out  what 
equipment  you'll  need,  and  discover  the  secret  of  building  a  pileup.  Includes 
separate  chapters  on  DX  and  domestic  contests  $5.95  while  they  last! 

•Tie  Hl#e  d  Ml  Hit  by  Jeroid  Swank  KW8HXR .  begins  with  a  brief  history 
of  amateur  radio  and  Jerry's  involvement  in  it.  Part  2  details  many  of  ham 
radio's  heroic  moments,  Hamdom*s  close  ties  with  the  continent  of  Antarctica 
are  the  subject  of  Pan  3,  In  Part  4  the  strange  and  humorous  sides  of  hatn  I  i  fe  get 
their  due.  And  what  of  the  future?  Part  5  peers  into  the  crystal  ball.  Only  $4,95 

•iMH  trm  SCrlflCtS  frtpadCS  (ITTII  by  Thomas  Harrington  WHO\f\ 

A  comprehensive  manual  covering  Radioteletype  news  monitoring  —contains 
all  information — antenna,  receivers,  terminal  units,  pJus  three  extensive  fre- 
quency lists.  Covers  65  World  Press  Services  broadcasting  in  English.  "The 
Original  Press  Book,"  84  pages,  $8,95 


•1TTY  TMl|  by  Dave  Ingram  K4TWJ 

The  new  and  only  up-to-date  RTTY  book  in  existence.  Covers  all  facets  of 
RTTY— RTTY  and  Home  Computers— most  comprehensive  RTTY  guide  ever 
published.  Fully  illustrated.  A  must  for  RTTY  fans.  1 12  pages.  $8.95 

•SMrnme  Omttsmt  CNMem  by  Gerry  JL  Dexter 

Fascinating  reading— new  book  covers  all  clandestine  broadcasting,  country  by 
country— tells  frequencies,  other  unpublished  information— spy — insurgents— 
freedom  fighters— rebel— an  arc  hist  radio— secret  radio — covers  all.  Current 
publication,  84  pages  $8.95 

•sueme  m  ewe  ty 

Scrambling  and  Descrambling  by  Brent  Gale  A  Frank  Baytin ,  This  new  book 
was  written  for  readers  who  do  not  have  a  technical  education,  but  who  want  to 
have  an  understanding  of  the  technology  of  satellite  and  cable  scrambling  and 
descrambling.  256  pages.  $19.95 

•SlurtWWC  llrecf«ry  by  Frank  Baytin 

A  complete  directory  listing  all  domestic  and  foreign  station  frequencies  data 
from  1,6  MHz  to  30  MHz.  Over  6,000  listings  of  Air  Forces,  Navies,  Army, 
energy,  emergency,  spy,  smugglers,  pirate/clandcstines,  aero  federal  space. 
mterpot  and  manv  more  services.  Covers  all  types  of  transmission  modes.  SSB, 
RTTY,  FAX T  CW  and  AM .  $17,95 

•Tit  MN  SlfUIS  H  Sikfllie  TV  by  Thomas  P,  Harrington  and  Bob  Cooper  Jr. 

New  book  shows  and  toils  how  to  tune  in  the  many  thousands  of  Telephone, 
Data,  Telex,  Teletype.  Facsimile  Signals  on  most  of  the  TV  Satellites,  covers 
equipment,  hook-ups  t  where  to  tune.  Only  book  covering  these  secret  signals  on 
the  satellites,  plus  all  subcarriers.  234  pages,  $19*95 

*€§te  mm  im 

Floppy  disk  for  IBM  PC,  XT,  AT  and  compatibles.  Learn  the  International 

Morse  code  or  improve  your  capabilities.  One  diskette  will  take  you  from 
beginner  through  extra  class  in  easy  self-paced  lessons.  Standard  or  Farnsworth 
mode.  Code  speeds  from  1  to  over  100  words  per  minute,  $20.00 

•TVVtMl  Is  \mn  fir  Ni|  Sill 

Yes,  places  you've  never  even  heard  of!  Nearly  400  DX  countries  gleaned  from 

the  Awards  Lists  of  dozens  of  IARL  members— more  countries  than  any  other 

map  available  anywhere!  ARRL's  DXCC  map  doesn't  even  come  close!  73 

Magazine  offers  readers  our  giant  DX  Map  of  the  World  (in  classic  black  and 

white)  for  the  absurdly  low  price  of  only  $5.00  plus  $1.00  postage  and 

handling, 

i  tittle  Writ's  tortsfedi  trier  Fira  \ 

I   D  The  Magic  of  Ham  Radio ....... S4.95  ■ 

□  The  Contest  Cookbook ...... . . . . $5.95 

I   □  The  Packet  Radio  Handbook . , , ,,,...  $14.95  ' 

[   D  The  Beginner's  Handbook  of  Amateur  Radio * $16.95  | 

I   □  DX  Power:  Effective  Techniques  for  Radio  Amateurs $10.00  ■ 

D  Transmitter  Hunting:  Radio  Direction  Finding  Simplified 17.95 

D  The  Digital  Novice . .,,,,.  $9.95 

I   D  The  Commodore  Ham's  Companion  ...._... 9.95   I 

I  D  Master  Handbook  of  1001  Circuits 19.95  | 

i  D  World  Press  Services  Frequencies  (RTTY) ,,,,.,.....  8.95   | 

n  RTTY  Today . . .  S8.95  ^ 

D  Shortwave  Clandestine  Confidential . 8,95 

I  □  Satellite  and  Cable  TV  Scrambling 19.95  ' 

I    □  Shortwave  Directory , 17.95 

I   □  The  Hidden  Signals  on  Satellite  TV $19.95 

.  □  GGTE  Morse  Tutor  floppy  disk $20.00  ( 

I  Add  Sl.OG  for  postage  &  handling.  For  FIRST  CLASS  MAIL  add  an  | 
I       additional  $1,50  for  prompter  delivery  | 

Please  Print  I  Total  Enclosed . 

I  Name j 

I  Call I 

Address 

I 

I  City —State Zip | 

,  DAE  DMC  DVISA  nCbeck/Money  Order  . 

Cardf Exp.  Date . 

Mail  your  order  to  7S  Magazine,  WGK  Center.  Peterborough  N'H  A545A  Altn;  L  nek  Wjrne 


CONTINUOUS  COVERAGE  ANTENNAS 
FOR  COMMERCIAL  &  AMATEUR  SERVICE 


SUPER    VAKTENNA  om>  $140. « 


Model  AC  1 .8-30 

SWR  Max  2:1. 1  4:1  average  from  1 ,8  to  30  MHz 
Can  be  installed  in  approximately  80  ft  space 
ktecri  for  commercial  services  ftx  mUti  fre- 
quency operation  without  me  need  for 
antenna  tuners  or  addttiooal  antennas 
Handles  1  KW.  2  KW  PEP  CAS 
Higher  power  models  ava»iab«e  on 
special  order  Contact  your 
dealer  or  factory 


18  to  30  MHz 


S17500 

MWG  a  HAMXNG 
ADO  54  00 


JV  TKAfHSnTPMFK 


WUl'I  CDJW  TWMX> 


m  ■'■ 


US  Patent  no  4511;  J96 


Model  AC  3.5-30 

S\M?  less  than  21  from  3.5  to  30  Mm 

Complete  assembled.  Balun  terminated  with 

standard  SO-239  connector 

Power  capacity  1  KW-2KWP£PICAS.Higher 

power  model  Is  available  on  specks  Ofder 

Oesigned  for  50  ohm  feedline 

Weather  proof  balun  and  balancing  network 


3.5  to  30  MHz 


$184  50 

SHIPPING  &  HANDLING 
ADDS400 


sW:  -  S00MH:  ACTIVE  RECF. /■  £   *VT£\\A 

the  i  e  vol  usi  unary  SUPER  VAK-TENNA  advance*  The  fctitt- 
iif-the'Sri  by  providing  superb  ret:ep(iorH  e-Mrcmcly  *irte 
coverage,  *f»a'l  *S«  and  SUCTION  CUP  MOUNTENC  in 
cirv-c  compact  aftteftoaj  Low  noise/ High  gain  14  db  for  bet- 
tier)  active  amplifier  is  buili  in  Tor  umm  passed  irtepn 
A  female  BNC  connector  connecn  to  your  receiver  15  feel 
of  coat  cattle  and  1 15V  AC  po^if  unit  ire  alio  iuppitrd 


"THtif  product t  fir*  A-OK" 


P»T^^^^^»"W 


^»^^^P"^ 


Only  90  feet  long 


U£  Patent  No  4,423,423 


i?=i 


ALL  OUR  PRODUCTS  MAD*  IN  USA 


BW 


BARKER  &  WILLIAMSON 

Qualify  CorrtfVujoicatlOft  Products  Sirica 
At  you*  Otitrnx^ors     Writs  orCol) 
10  Canal  Street,  &nsfoi,  PA  19007 

(2*5)  786*5561 


CIRCLE  53  ON  READER  SERVICE  CARD 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  AMATEUR  and  COMMERCIAL  systems. 

40  to  1000  Mhz  -  tuned  to  your  frequency 

5  large  helical  resonators 

Low  noise  ■  High  overload  resistance 

8  dB  gain  -  ultimate  rejection>  80  dB 

10  to  15  volts  DC  operation 

Size  ■  1  6  x  2.6  x  4.75"  exc. connectors 

FANTASTIC  REJECTION! 

Price  ■  CALL  bipolar  w/RCA  lacks 
Connector  options:  BCN  $5,  UHF  $6, 

N  $10 
SUPER  HOT!  GaAs  Fet  option  $20 


SUCTION  CUP  MOUNT     VAK-TENNA! 

Only  129. " 
WEAL  FOU  AF4RTVESTS  OR  OFFICES* 

Mount  iliii  antenna  to  your  window  f«  ihe  BEST 
OOWtft  Two  VERY  powerful  suction  cup*  bold  firmly 
For  waeki,  whips  teleieope  10  W  yet  rold  10  onlj  12" 
Thli  mnieani  It  *  MUST  for  people  *ho  irnelf  Receive! 
5O-5O0  VI Hz  or  transmit  70-230  MHi  with  up  to  50 
wain  I  Complete  with  IS1  af  con  and  choice  of  PL  159, 
j  BNC,  Motorola  or  F  connector 


J 


SIGNAL  INTENSIFIED 

Prked  fmrii  |29.  Qi 

4  HEARt\°G  AW  FQ&  YOUR 
HECESVE&  OS  SCaS\ER' 

Trir  Stale  of  the   Ai\   in 
UIDEBA^D  preimpt1 
Make  inu.ll  snitnnju  perform 
like  BIO  ones' 

Fully  Assembled  and  BUILT 
TO  LAST! 

110  VAC  or  12  VDC  poweredf 

VHF/UHF  or  MF/HF  iviiiable! 

Many  modeti!  Send  for  Ip*Csf 


ELECTRON  PROCESSING.  INC 

P.O.  BOX  708 
MEDFORD,  NY  11763 
(516)  764-9798 


Add  S3  Shi ppingr  Handling 
W  add  Sales  IV 


SEXD  FOn  WOJtf  DETAILS         US  MADE! 


SATISFACTION  GUARANTEED! 

Order  any  produce  r except  software)  from 
EFI  and  if  not  taiiffied  return  ii  wuh'm  15 
dayi  (at  a  full  refund  lieu  shipping  handling] 


CIRCLE  291  ON  READER  SERVICE  CARD 


Typical  rejection: 
±600Khz@144Mhz:  -26dB 
±1.6Mhz@220Mhz:  ~40d8 
±5     Mhz@450Mhz;  -50dB 


AUTOMATIC  IDENTIFIERS 


ID-1 


ID-2 


-  For  Wdfiscewers  and  repeaters  -  AMATEUR  and  COMMERCIAL 

•  Automatic  operation  ■  adjustable  speed  and  amplitude 

•  SmaJf  Si/e    eas\  irtsta nation  -  7  to  T5  volts  DC 

•  8  selectable,  reprogrammable  messages  -  each  up  to  2  mm  lemg 

•  Wired,  tested,  and  programmed  witti  your  messages) 

Model  ID-1  -  $54.95     Model  10-2  w/2  to  10  minute  timer  -  $79.95 
We  alter  a  complete  line  of  transmitter  and  receiver  strips 
and  synthesizers  tor  amateur  and  commerce  I  use. 
Requesl  our  tree  catalog  Mastercard  antf  VISA  welcome 


GLBELKTRONKSJNC. 

151  Commerc*  Pkwy.,  Buffalo,  NY  14224 
716-675  6740     9  to  4 


Look  at  our 


"ON  WINDOW"   Line 


VHF 

(140-175) 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

On  and  Oft 

•  Competitively  Priced 


UHF 
(420-520) 

•  3  db  gam 

•  NoHote 

•  Easy  to  Mount 

•  Rugged 

•  Superior 

Performance 

•  Radiator  Snaps 

On  and  Off 

•  Competitively  Priced 


CeilularTrunking 
{800-895  MHz) 

•  3dbGain 

•  No  Hole 

•  Easy  to  Mount 

•  Rugged  -  Goes  through  Car 
Wash  Without  Removal 

•  Superior  Performance 

•  Broad  Bandwidth 

•  Small  Sue 

•  Competitively  Priced 


mtmM 


COMMUNICATIONS  ANTENNAS 


3900-8  Rwer  Road 
Schiller  Park  IL60T76 
312-671-6690 


brings  imagination  and  innovation  to 
antennas  . , .  -  „  and  has  been 

since  19481! 


CIRCLE  17  ON  READER  SERVICE  CARD 


CIRCLE  163  ON  HEADER  SERVICE  CARD 
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Number  27  en  your  Feedback  card 


Mike  Bryce  W8&VGE 
2225  Mayflower  N.W, 
Massilton,  OH  44646 

The  Captive  Electrolyte  Battery 

Using  the  proper  method,  you'd 
be  surprised  at  the  amount  of 
power  you  can  save  up  in  a  couple 
of  sunny  days.  A  relatively  new 
innovation  in  lead-acid  battery 
construction  uses  a  captive  elec- 
trolyte. The  Gel/Cell™  from  Globe 
Battery  and  the  Absolyte™  ab- 
sorbed-electrolyte battery  from 
GNB  Battery  Company  work 
about  the  same  as  the  liquid  lead- 
acid  battery,  only  the  electrolyte  is 
jelled.  The  batteries  are  then  fully 
enclosed,  allowing  operation  in 
any  position.  They  will  not  leak, 
spill,  or  emit  gas.  Of  course,  some 
gassing  occurs,  but  special  chem- 
icals inside  the  battery  recombine 
the  gas  back  into  the  electrolyte.  If 
excessive  gas  is  generated,  a 
special  one*way  vent  allows  the 
gas  to  escape. 

In  these  gell-cell  batteries,  you 
can't  add  water  or  take  specific 
gravity  readings,  They  stand  up  to 
freezing  temperatures  without 
harm.  The  captive  electrolyte  con- 
cept provides  a  solution  to  many 
of  the  basic  problems  inherent  in 
lead-acid  batteries,  and  although 
these  batteries  are  more  expen- 
sive per  unit  of  capacity  than  their 
liquid-filled  counterparts,  their  ad- 
vantages often  outweigh  the  cost 
differential.  You  should  consider 
them  for  all  photovoltaic  applica- 
tions, especially  those  in  which 
site  access  for  regular  periodic 
maintenance  is  impractical. 

Batteries  for  Photovoltaic 
Energy  Storage 

Armed  with  this  information, 
how  do  you  go  about  choosing  the 
proper  battery  for  PV  storage? 
First,  I  don't  recommend  using 
used  batteries,  unless  you  know 
where  they  came  from  and  what 
they  where  used  for,  The  best 
method  is  to  use  batteries  of  the 
same  make,  type,  manufacturer, 
and  age.  When  the  batteries  age 
together,  the  whole  bank  will  age 
at  the  same  rate,  unless  you  get  a 
bum  battery  in  your  purchase. 

One  of  the  strong  indications  of 
a  battery  that  it  is  deep-cycle  is  its 
heavy  weight.  Don't  be  fooled, 
however,  into  buying  a  large  truck 
battery  or  Cat™  battery  just  be- 
cause it  is  heavy.  All  you  really  get 


Low  Power  Operation    Z 


is  a  heavy  starter  battery.  Truck 
batteries  are  not  deep-cycle;  nei- 
ther are  most  Die-Hards™.  Since 
advertising  is  always  a  bit  less 
than  accurate,  be  persistent, 
skeptical,  and  slow-moving.  Be- 
cause of  the  weight,  purchase 
your  batteries  from  a  local  source, 
unless  you  can  get  together  with  a 
group  and  purchase  in  large  lots. 
Who  makes  the  best  deep-cycle 
battery?  A  loaded  question,  but 
some  of  the  better  manufacturers 
are:  Exide,  Trojan,  Douglas,  and 
GNB,  I  use  the  Exide  EV-IV  and 
Exide  GC-4.  These  are  designed 
for  electric  golf  carts.  Each  battery 
weighs  about  sixty-five  pounds. 
The  nominal  voltage  is  6  volts,  so 
you  need  two  batteries  for  a  12 
volt  system.  The  Exide  EV-IV  and 
GC-4  are  both  rated  at  220  amp/hr 
at  a  20»hour  rate.  That  means  I 
can  draw  11  amps  for  over  20 
hours  on  each  string  of  two  batter- 
ies. My  system  has  eight  of  these 
batteries,  so  I  can  pull  about  44 
amps  from  the  bank  for  20  hours! 

Installing  and  Mounting  the 
Batteries 

In  a  recent  test,  1  loaded  the  en- 
tire storage  bank  down  at  5  amps, 
and  five  days  later  the  load  was 
still  going.  The  condition  of  the 
battery  bank  was  at  a  65%  depth 
of  discharge.  Since  it  takes  two  of 
the  Exide  EV-I Vs  to  get  a  nominal 
12  volt  system,  sixty-five  pounds 
per  battery  can  add  up  quickly.  I 
have  roughly  one  quarter  ton  of 
lead  and  acid  in  the  basement  not 
counting  the  extra  six  portable 
105  amp/hr  jobs.  Mounting  the 
batteries  clearly  can  become  an 
engineering  task! 

In  my  original  setup,  I  used  two- 
by-fours  bolted  to  the  cement 
floor.  Over  these  I  placed  34*  ex* 
ternal  plywood,  Then  I  installed 
wood  ru nners  on  the  plywood,  and 
onto  these  I  set  the  batteries.  Be- 
sides keeping  the  bottoms  of  the 
batteries  from  sitting  right  on  top 
of  the  plywood,  the  runners  pro- 
vided  a  path  for  air  exchange  be- 
tween the  individual  batteries. 
Lastly,  I  gave  everything  several 
coats  of  polysealer. 

Keep  in  mind  you  need  two  bat- 
teries to  make  up  a  1 2  volt  system. 
You  can  connect  them  together 
with  battery  connectors  like  those 
in  your  car.  I  soldered  the  connec- 
tion and  then  used  the  built-in 
clamp,  making  sure  not  to  tighten 


Photo  A.  These  small  5-watt  panels  operate  quite  a  bit  of  gear  when 
hitched  to  a  good  storage  system. 


the  bolts  too  much.  The  con  nee* 
tors  are  made  of  lead,  and  the 
bolts  can  pull  through,  f  used  a 
"flex"  size  double-,H0"  multi- 
strand  copper  wire  for  the  inter- 
connecting cable.  If  you  can't  find 
such  a  critter,  ask  for  welder  cable 
at  your  local  welding  supply 
house.  You  won't  need  too  much 
for  interconnections,  so  ask  for 
the  loose  odds  and  ends. 

In  designing  your  storage  bank, 
remember  that  voltage  is  additive 
when  batteries  are  connected  in 
series.  Ampere-hour  (capacity)  is 
additive  when  batteries  are  con- 
nected in  parallel.  You  can  use 
almost  any  type  of  configuration 
provided  you  follow  the  above  re- 
quirements concerning  battery 
age,  make,  etc.  You  can  add  more 
parallel  batteries  when  your  pock- 
et book  permits.  While  this  may 
contradict  my  advice  to  use  bat- 
teries of  the  same  age,  you  can 
add  batteries  later  as  long  as  you 
provide  enough  charge  current  to 
the  battery  bank.  The  new  cells  and 
the  old  cells  will  then  equalize  the 
charge.  It's  not  a  GOOD  idea,  but 
you  can  do  it.  If  you  use  a  lot  of 
energy  from  your  battery  system, 
and  your  PV  array  is  undersized 
for  maintaining  energy  storage,  it 
would  then  be  best  to  replace  all 
the  batteries.  Otherwise,  go  ahead 
and  mix  the  new  with  the  old. 

Measuring  Battery  Charge 

No  one  has  yet  invented  a 

"fuel"  gauge  for  batteries,  and  it 
is  not  easy  or  cheap  to  determine 
how  much  "juice"  is  in  your  bat- 
teries at  any  instant.  All  you  can 
do  is  measure  the  amp/hr  out  of 
the  battery  system  and  the  amp/hr 
into  the  system.  But  this  is  expen- 
sive and  not  worth  it.  There  are 
two  other  ways  of  ball-park  guess- 
ing the  battery  stateof-charge: 
measuring  specific  gravity  or 
terminal  voltage. 

Measuring  Specific  Gravity  and 
Terminal  Voltage 

Let's  look  at  specific  gravity 


first.  As  you  know,  a  discharging 
battery  will  show  a  drop  in  the 
specific  gravity  when  measured 
with  a  hydrometer.  This  reflects 
the  state-of-charge  only  within 
these  guidelines:  The  battery  elec- 
trolyte must  be  at  SOT,  and  the 
battery  must  have  been  discharged 
at  the  proper  amp/hr  rate. 

A  higher  than  normal  discharge 
rate  gives  false  readings,  as  does 
too-high  or  too-low  electrolyte 
temperatures.  At  very  high  rates 
of  discharge,  the  electrolytes  on 
the  plates  are  weaker  than  those 
in  the  rest  of  the  cell  (because  they 
can't  mix  with  the  rest  of  the  elec- 
trolytes), giving  a  false  and  mis- 
leading result. 

As  lead-acid  batteries  dis- 
charge, the  drop  in  specific  gravi- 
ty is  quite  linear;  A  plot  of  the  re- 
sults shows  a  nice  curve.  When 
charging  the  batteries,  however, 
the  specific  gravity  doesn't  return 
the  same  linear  reading.  You  have 
to  charge,  and  charge,  and 
charge  some  more  before  the 
hydrometer  starts  to  show  an  in- 
crease in  specific  gravity. 

Measuring  battery  terminal 
voltage  is  by  far  the  most  common 
method  of  checking  the  state-of- 
charge.  The  actual  battery  voltage 
within  each  cell  of  a  battery  bank 
varies,  depending  on  whether  it  is 
being  charged  or  discharged,  and 
whether  it  is  standing  open-circurt 
(unconnected)  Or  not 

For  single  cells,  the  voltage 
generally  ranges  from  i  .75  to  2,5 
volts,  with  2.1  volts  nominal.  So  a 
fully  charged  six-cell  lead-acid 
battery  terminal  voltage  is  12.6 
volts — not  13.8!  We  can  and  do 
float  the  terminal  voltage  at  1 3.0  to 
14.5  volts,  but  the  actual  battery 
voltage,  after  the  surface  charge 
is  removed,  settles  down  to  12.6 
volts.  Keep  this  in  mind  when  run- 
ning RF  gear.  Almost  all  commer- 
cial RF  transmitters  spec  their 
amplifiers  at  13.6  volts.  Running 
the  same  radio  from  your  battery 
bank  will  produce  a  lower  RF  out- 
put. You  can  really  see  that  one 
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volt  drop,  especially  in  high-power 
RF  equipment,  AM  the  same  con- 
ditions thai  affect  the  results  in 
hydrometer  readings  also  raise 
their  ugly  heads  in  terminal 
voltage  measurements,  especial- 
ly a  very  high  charge  current. 

There's  a  lot  going  on  with  bat- 
teries, but  rm  not  quite  done  yet! 
Just  as  we  have  (earned  that 
batteries  come  in  different 
voltages  and  capacities,  they  also 
come  3n  different  percentages  of 
acid.  We  have  1300,  1260,  and 
1265  batteries.  If  your  local  friend- 
ly battery  person  asks  you  which 
kind  you  want,  tell  him  1230.  What 
do  these  numbers  tell?  They  indi- 
cate the  full  charge  specific  gravi- 
ty acid  concentration. 

A  fully  charged  1300  battery 
reads  1.300  on  the  hydrometer. 
Likewise,  a  fully  charged  1280 
shows  1 .280  on  the  hydrometer. 
Golf  cart  batteries  and  your  Exide 
HO27*106  battery  are  1280  bat* 
teries.  All  the  very  large  batteries 
built  for  heavy  industrial  use  are 
1300  batteries,  as  are  the  batter- 
ies for  electric  personal  carriers, 
tow  motors,  and  floor  sweepers. 
The  batteries  your  local  phone 


company  uses  are  1265,  which 
have  a  life  of  over  25  years.  The 

lower  concentration  of  electrolytic 
acid  wilt  not  eat  away  at  the  irv 
sides  as  fast  as  a  higher  one 
would. 

Last  Word  on  Battery  Testing 

How  do  you  test  a  battery  to  find 
out  if  it  is  up  to  par?  Charge  it  up 
and  then  discharge  it  at  the  rec- 
ommended rate.  Next,  plot  the  re- 
suits  to  find  out  if  the  battery  can 
deliver  its  rated  capacity.  This  is 
not  practical  for  most  of  us,  espe- 
cially in  measuring  a  large  battery 
bank.  At  many  larger  battery 
shops,  they  use  a  load  meter  to 
check  each  battery  they  sell.  It's 
simple  to  use.  You  load  the  bat- 
tery down  at  three  times  the  total 
amp/hr  rating  of  the  battery  for  1 5 
seconds.  A  good  battery  will  hold 
rts  terminal  voHage  to  at  least  9.6 
volts.  For  example,  to  test  one  6 
volt  Exide  battery,  load  the  battery 
at  660  amperes  for  15  seconds. 
The  battery  must  hold  its  terminal 
voltage  at  4.8  volts  (half  the  re- 
quired 12  volt  rating)  to  pass.. 

Working  with  your  own  energy 
production  is  a  fulfilling  pastime. 


Checking  battery  fluids,  cleaning 
and  checking  cables,  and  remov- 
ing accumulated  dust  and  debris 
becomes  routine. 

Taking  Precautions 

When  working  around  batter- 
ies, you  must  be  aware  of  the 
danger,  as  deadly  as  it  is  silent,  of 
voltage.  While  most  of  us  use  a 
nominal  system  voltage  of  12 
volts,  some  of  you  may  use  higher 
battery  systems  of  up  to  140  volts 
DC,  It's  easy  to  become  careless, 
especially  if  your  system  is  12 
volts,  and  I  know  of  no  one  who 
has  been  zapped  with  12  volts. 
But  imagine— you're  wearing  a 
ring,  get  it  across  two  terminals, 
and  1000  amps  of  current  flow 
through  it,  Instant  meltdownf  You 
lose  a  finger! 

Gas  is  another  major  danger. 
Because  of  gassing,  you  must 
provide  adequate  ventilation  for 
the  storage  room.  Besides  the  un- 
pleasantness of  the  "dry  throat" 
you  get  from  the  presence  of  free 
hydrogen,  there's  always  the  ex* 
citement  of  the  Hindenburg  effect: 
it  only  takes  4%  hydrogen  and 
one  match  to  demonstrate  it.  If 


you  don't  have  tight  connections 
at  the  battery  terminals,  or  if  you 
drop  a  wrench  between  the  posts, 
you  don't  even  need  the  match! 
Even  if  only  one  battery,  instead  of 
the  whole  bank,  explodes,  you've 
still  got  a  good  chance  of  getting  a 
cardiac  arrest  from  the  shotgun 
noise  at  close  quarters,  or  some 
nasty  bums  from  sprayed  acid. 

Carelessness  and  batteries 
don't  mix— not  quietly,  that  is.  For 
goodness'  sakes,  use  an  eye 
shield — battery  acid  is  the  third 
major  danger. 

Let's  See  Those  Pix! 

I  still  have  not  received  any  pho- 
tographs of  ORPer  shacks.  Looks 
like  I'll  have  to  be  the  first  and  use 
one  of  my  shacks.  That  means  I'll 
have  to  clean  it  up  first!  Til  be 
reprinting  the  HW-8  handbook. 
Pm  still  looking  for  mods  for  the 
HW-8  and  the  newer  HW-9.  and  I 
hope  to  have  the  books  done  by 
the  spring  of  *89. 

Next  month  Til  have  a  lot  of  odd 
and  ends  to  distract  you  from  the 
cold.  Miss  one  month  and  you'll 
miss  a  lot.  Slow  that  electric  meter 
down,  go  QRP! 


Number  28  on  your  Feedback  card 


Ham  help 


We  are  happy  to  provide  Ham 
Help  listings  free,  on  a  space* 
available  basis.  To  make  our  job 
easier  and  to  insure  your  fisting  is 
correct  please  type  or  phnt  your 
request  clearly  on  a  full  (8W  x 
ti*)  sheet  of  paper.  Double- 
space  and  use  upper  and  lower 
case  letters  where  appropriate. 
Also,  write  numbers  carefully — a 
1t  for  example,  can  be  read  as 
an  t  or  an  i  or  a  7  as  a  1.  Thanks  for 
your  cooperation. 

Need  schematic,  etcM  for  Delco 
30BCTS1  from  Sam's  AR-339. 
Will  pay  postage  and  copying 
costs. 

Lisle  T.  Hines  K2QLA 
1 1  Meadow  Drive 
Homer  NY  13077 

Wanted:  Manual  and  schematic 
for  KLM  Linear  Amplifier.  Model 
No.  30-1 40B.  Will  gladly  pay  copy- 
ing and  mailing  costs. 

Edward  Moiser  N8IOV 
4376  Coolidge  Road 
Coleman  Ml  4861 8  Putney  VT  05346 

72     73  Amateur  Radio  •  January,  1989 


Your  Bulletin  Board 

I  am  looking  for  the  following 
items  {please  state  price  and/or 
condition  in  correspondence): 
Two  MRF-455  A  transistors;  MFJ- 
962,  -949CT  -941 D,  or  989  anten- 
na tuner;  five  7868  tubes;  ten  #12 
6A/  lamps  for  Bogen  PA  Amps; 
one  bandswitch  each  for  the 
Panasonic  RF  2800  receiver 
£RSR  98W  or  equivalent;  one 
printer  and  disk  drive  tor  the 
Tandy  Color  Computer  II  Model 
26-3127;  and  one  Z-80/CPM  and 
Modem  Board  for  the  Apple  Me 
Pro  System. 

Mike  Adams 

Haney  Vo-Tech  Center 

3016Hwy77 

Panama  City  FL  32405 


I'm  looking  for  manuals  and/or 
schematics  for  a  Heathkit  model 
GR-91  receiver  I'll  gladly  pay  for 
any  costs  incurred. 

Darrel  L,  Daley  KL7DN 

Radio  Free  Vermont 

P.O.  Box  445 


Does  anyone  know  where  I 
might  purchase  a  new  or  used  TK- 
1/BC-1  memory  backup  power 
supply  for  my  Kenwood  TR-7800? 
It  is  a  small  AC  adapter  that  plugs 
into  a  wall  outlet  and  retains 
the  memory  frequencies  in  the 
TR-7800.  Thank  you. 

Michael  A.  Horn 

516  Union  Place 

Fremont  OH  43420 

I  would  like  to  hear  from  anyone 
who  uses  the  Tandy  Model  100 
and  200  for  amateur  radio.  I  am 
interested  in  any  programs,  espe- 
cially satellite  tracking. 

Scott  Harvey  KA7FW 

2517N.  Calispei 

Spokane  WA  99205 

Gentlemen:  I  Just  "inherited" 
an  old  Gonset  Communicator  II,  2 
meter  AM  transceiver!  Someone 
removed  the  mike  jack  and  didn't 
sketch  the  location  of  the  wires.  I 
need  a  schematic  for  this  unit.  If 
you  have  one,  I'd  be  glad  to  pay 
for  copying  and  mailing  costs. 
Thanks  for  helping  me  get  Ihts  old 
rig  back  on  the  air! 

Bert  Voth  WAiPWE 
802  Forest  Drive 
O lathe  KS  86061 


Wanted:  Machine  language 
program  for  the  TRS-80.  model  1 . 
level  1  or  2  (prefer  level  1 )  to  TXf 
RX  RTTY  via  expansion  port.  Will 
pay  nominal  fee, 

Frank  Brinson 
5113  Richland  Ave. 
ChillicothelL61523 

I  need  a  schematic  for  Swan 
350 B  and  schematic/manual  for 
Swan  HF  700S  transceiver.  Will 
pay  for  any  charges.  Thanks. 

Charlie  Wallace 

Rt.  3,  Box  223K 

Big  Pine  Key  FL  33043 

I  need  a  service  manual  or  at 
least  a  schematic  for  an  Edgecom 
System  3000A  VHF  FM  2  meter 
transceiver.  I  will  pay  for  copying 
or  other  costs. 

Chuck  Crowley  K5BER 

21 5  Glower  Ave, 

Long  Beach,  MS  39560 

I  need  a  diagram  and  part  val- 
ues for  my  ailing  Hickock  Teach- 
ing Aids  Scope,  Model  OSK-4, 
and  will  be  glad  to  reimburse 
someone  for  copying  costs  and 
postage. 

Paul  Hinkamp  W8YOU 

t304AshlyCt. 

Midland,  Ml  48640 


^QUALITY  PARTS      *  DISCOUNT  PRICES      itFAST  SHIPPING 


ALL  CLCCTROniCS  CORP. 


10   AMP   SOLID 

STATE    RELAYS 

ELECTRON  S21S1 
CONTROL  (fc^- 

Ralsd  5,5  to  10  Vdc 
(will  operate  &n  3-32  Vdc). 
LOAD:  1 0  amp  @  24Q  Vac 
5  1/4-  X  1  a*4*  X  7iT 
CAT#  SSRLY-10B      $9  50  each 
QUANTITY  DISCOUNT 
10  for  $85.00  •  25  for  Si  75.00 
50  for  $300.00  *  100  for  $500  Oo 


STROBE   KIT 


Vanabk  rata  stroto*  kit  fiascos  ba- 
twaen  60  to  120  limes  per  minute.  Wa 
operate  oo  either  6  or  1 2  Vdc  depend- 
ing upon  how  you  m*  frw  orcuft. 
Comas  oomptete  with  P.C.  boand  and 
instructions  for  easy  assembly, 
CAT*  STROBE-1    $7.50  each 


^^ 


CASSETTE    MECHANISM 

Alpine  cassette 

transport        ^ 

mechanism,    *^4r^ 

Includes  stereo h** 

tape  head. 

Mitsubishi  f  MET  3RF2S  j  3.2  Vdc 

motor,  beft,  pulley i,   capstan,  fast- 

rorward,  rewind  and  eject  actuator 

Does  not   include  ampfrTjer  sect  on 

6l/2"X5  1rt"X1  3M*. 

CATt  CM  EC- 5       $7.50  each 
10forS65.00 


PIEZO 
WARNING 

DEVICE 

usMzt  Utan  ej  *  a 

h^  i*n-Cim«*fc  «m   Op- 

cat*  m«  ii  7*  *ka 


XENON    TUBE 


and  DkKk  laadk  tdamtyt 
■itlUpliJ  !Us1  V  itruda  protects 

cat*  Ftr-a  2  rw  n  » 


CATp 


TRANSISTORS 

PHCI 


NPN 


pkjboj 


NH* 


NJCKEL-CAO 
BATTERIES 

(HECHARGEABLE) 


SPECIAL!!  AAA  SIZE 

Pwuurc*  P  IUAA 

L2v«ffilOWAfc 

CAT*  MCa-AAAI    VSO^zi 

HJifirilrJ-M  »W  1*11000 


AA5EE     ttOOi 
1.25  wtaMOfi^rt 
CAT*   HCOAA 

AA  SEE     |ZJ0  moi 

WlT+H  SOLDCfl  TABS 
CAT*   HCP  HA 

CSGE     b»£ACH 

1 J  vote  12QQ  ffiAh 

CAT*  i#CBC 

OSS     HK»f 

cat*  nct-e 


wn 


NPN 
NPN 


NPN 


caii 
TC-tt 
TO* 
TO  I* 

TToac 

TOJ 

T£HB 
TO* 

TO-aa 
t&w 

T&B 
TCH© 
TOl 
TCM 

ipa 

TO-220 
TO-SHO 
TO-220 
TO-220 

t&zk 

TO-220 

KMI 

T&SC 


'.  lor  ?S* 
3*1*1100 
3  IV  f  100 
llvftr 
1*00  •*?- 
*  Nt  SOt 
SfcrTSc 

iigf7$* 

4fc^tT00 

fMKM 

?*•*■* 
fife  Mdi 

"<■ 

Ttfci 
71*  i 
7SC< 

)■■< 

■< 


mmm 

nam 

MJE2SUT 
WE1030T 

nra 

tlP31 
T**» 

rem 

rp>i2i 

mm 
WIDE   BAND   AMPLIFIER 

h££*uPCl«aiO    >33GUbt#l 

Spvuf*  pBfihjAa  4^'"f  ■   3ul  J(  5  S  fllBl  Wpkr 

CAT*  UPCofCi     ?  fev  |i  <B 

lOtubM    -    iOO*or*M.OO 

N-CHANNEL     MOSFET 

fiF-411  TQ-Z&amm 
CAT«  IfffSII 
ll.QOwch'  tOlHU.OO 
LARQ£  QUANTITY  AVAIL  MILL 


K 


% 


WALL 
TRANSFORMERS 


ALL  PLUG 

OHECTVV 

WTOiaDVAC 

OUTLET 


t¥K#»0tm  CATt 

IWftWim  CATt 

tvoE^aenL  CATt 

:  ,^eiX-»  CAT* 

'iv^e  *rt    cat* 


ecraan  use 
octi*»  szjc 
ACTA  isn  UK 


^ 


OPTO    SENSOR 

now       CATt  OSU4 

10l»t*SB*  lOOtarHOOO 


SWITCHES 

PUSH   BUTTON 

rrr  won.  w^h  h-  x 
i/7  gifhy  **einASvte 
k*y  E^.  S.P.S.T.    NO. 

Pwn  !frd«*.  RATED:  0,1  mt>  mm*\nq.  055 
•nfi  cury  omt  PC  m*u«     CATt  PBA 
•taHdi  ■   lQ1srl6.00   •     iOD  lor  150.00 

10    P>OS'T?OM    MINUROTARY 
Gi^ftW  UPtt-Dl-MCN-C 

P*#  PflfiH  9H0VL  P  Jus  pn. 

cat*  m-it    izso«fi 

HALL   EFFECT  SWITCH 

McnoswiTcntAfiEa  — 

Ju  lanor.  5*4*  «to  ar 
H|u*ri  chaun  ttakm.  Htl\  mttma  ^|fP 

Mmur  ihht  **m\\j  Irgm  nwRCli  ^ 

«Kt  dhi  bt  v»«i  m  rihw  ^pjkiMbnii- 

CAT*  HESW      4  1m  |1 .00 

iotvti.00   ■    KMipftivoo 
SPOT    PUSHBUTTON 

VmrtrnvW  liO 

A*MiHw$i&aOvk 


irjn*f  i'  w 


CAT«*«-H 


LED'S 


ff 


STANDARD  JUMBO 
DIFFUSED  T  i-a*  m* 

RED     CAT*  LEO -I 

ICB^tl^D  -  1»lvt13-00 

OA^£N  CATtUfta 

rFLAOW      CAT*  LEfi-1 

lOiffCOC  •  :«ier|iT0e 

FLASHING   LED 


mo 

CAT*  L£D4 
CAT*  LED-tO 


tiao«K7 

«l«MKfl 

lDtorMM 


I 


BIPOLAR    LED 

Lghlifi£0on**f-oiaft, 
QREEN  IN*  otfw,  Two  b*dE 
CAT*  LED*    2  lor  1170 

LEO  HOLDER 

Two  wd  *vtom  fm 

CAT*  M.£0    to  lor  Ida 


WH EATON 


SUNDAY,  JAN.  29,  1989 

THE  ODEUM 
VILLA  PARK,  ILLINOIS 


DOORS  OPEN  8  A.M.  TO  3  P. M 


© 


RELAYS 

14    VOLT  DC   COiL  SPOT 

&TTon#(lS-t**P 

Sup*  aAi  «r#- 

jrKAriAoejh. 

P.C.  fnouiir  *nh  cam  on  DIP  iprtanp 
C*r*  RLT-7*7       H.UHcn 

130  VOLT  AC   -  D.P.DX 

QUARDIANi  1220U-M 
lOAnp  dHft^Xt. 
1J00p*"nepll 
1  70TK  1.S7TX 

pff|CiPr4^vi*  c^iiff  Que  *I*mI 

CATi  BLV-at    tajo 


C4Li  OH 
FOR  OUR 

FREE 

CATALOG 

OVER 

4000 

PARTS! 


MAIL   ORDERS   TO: 

ALL    ELECTRONICS 

P.O.    BOX   567 
VAN   NUVS,   CA  91408 

TWX  5101010^63    (ALL    ELECTRONIC) 

OUTSIDE  THE   U.S,A, 
SEND   $2.00    POSTAGE 
FOR   A   CATALOG?! 


ORDER    TOLL    FREE 

800-826-5432 

INFO:     (818)904-0524 
FAX:     1918)781-2653 
MINIMUM  ORDER  HO.00 
QUANTITIES    LIMITED 
CALIF.   ADD  SALES   TAX 
USA:  13.00  SHIPPING 
FOREIGN    ORDERS 
INCLUDE    SUFFICIENT 
SHIPPING.    NO     C.O.D. 


Dttcwtn. 


,#*%, 


3  PRIZE  STUBS 

WITH  EVERY  ADVANCE 

TICKET 

TICKETS:  $4. 00  Advance 

$5.00  At  Door 

SEND  SASE  TO: 

P.O.BOXQSL 
WH  EATON,  IL  60189 

INFO  PHONE:  (312)  629-8006 

TALK-IN:  146.01/. 61  MHz 


CIRCLE  194  ON  READER  SERVICE  CARD 


IRON  POWDER  and  FERRITE  PRODUCTS 

amidgSn 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech-Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc, 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


WHAT! 


CIRCLE  4  OH  READER  SERVICE  CARD 


An  OM  of  yours  borrowed  a  prized  copy  of 

73,  and  now  it's  among  the  missing.  Let 
Uncle  Wayne  help  restock  the  issues  in 
your  almost  complete  73  yearly  volumes 
from  July  1 980  to  the  present. 

Write  us  today  for  the  copies  you  need 
from  July  1980  to  the  present  only.  Sorry, 
but  we've  sold  out  all  but  a  few  collector's 
copies  prior  to  July  1930. 

JULY  1980  to  present.  .  .  S4.00  each 
including  postage  and  handling 

73  Amatm  Badit 

ATTN:  Uncle  Wayne 

70  Route  202-N 

Peterborough,  NH  03458 


. 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master tm  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  *  7- 
helical  filter  receiver  *  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners* 

TELEX:  04932256  KENDECOM 
FAX:  #5083737304 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendeeom  Inc. 
23  23  Elm  Park,  Grovelanri.  MA  01834  {508)  372*3442 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


*a«Ema 


Main 


JK  | 


2  meters  220  440 


CIRCLE  295  ON  READER  SERVICE  CARD 


ASSOCIATED  RADI 

8012  CONSER  BOX  4327 
OVERLAND  PARK.  KANSAS  66204 


EVERY  DAY  A  HAMFEST 


BUY 


SELL— TRADE 


ALL  BRANDS  NEW  AND  RECONDITIONED 


yf* 


1-  B*'  i. 
i     -n 


If*  ^  . 
1  J  J  *  I 


fT« 


I*       \ 


*  *c. 


--v 


WE'LL  BUY  YOUR  EXTRA  RIG 

STATIONS-ESTATES  ETC.  Call  913/381-5900  fax  913  648  3020 

SEND  $2  FOR  CATALOG  AND  WHOLESALE  LIST 
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April  28,  29,  30,  1989 


Early  Reservation  Information 


•  General  Chairman,  Bill  Mcttabb,  WD8SAY 

•  Giant  3  day  flea  market  •  Exhibits 
■  License  exams  •  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

flea  market  tickets  and  grand  banquet  tickets  are 
timited.  Place  your  reservations  early,  please. 

Plea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non-transferable). 
Tickets  (valid  all  3  days)  will  be  sold  IN  ADVAMCE 
ONLY.  No  spaces  sold  at  gate.  Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces. 

Special  Awards 

nominations  are  requested  for  "Radio  Amateur  of 
the  Year/  'Special  Achievement-  and  Technical 
Achievement*  awards.   Contact;  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  45401, 

License  Exams 

Novice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only,  Send  FCC  form  610 
(Aug,  1985  or  later)  -  with  requested  elements 
shown  at  top  of  form,  copy  of  present  license  and 
check  for  prevailing  ARRL  rates  (payable  to 
ARRL/VEC)  to:    Exam  Registration,  8830  Windbluff 
Point  Dayton,  OH  45458 

HAMVEMTlOrf  is  sponsored  by  the 


•  AssL  Genera!  Chairman,  Ed  Hi I) man,  FISALrt 

1989  Deadlines 

Award  Nominations:  March  15 
Lodging:  April  7 
Ucense  Exams:  March  26 
Advance  Registration  and  banquet: 

USA  -  April  4      Canada  -  March  3 1 
Flea  Market  Space: 

Spaces  will  be  allocated  by  the  Hamvention 
committee  from  all  orders  recleved  prior  to 
February  1.  Express  Mail  HOT  be  necessary f 
Notification  of  space  assignment  will  be  mailed  by 
March  15,  1989. 

Information 

General  Information:   (513)433-7720 

or,  Box  2205,  Dayton,  OH  4540 1 
Lodging  Information:  (513)  223-26 1 2 

(Ho  Reservations  By  Phone) 

Lodging 

Please  write  to  Lodging,  Dayton  Hamvention, 
Chamber  Plaza,  5th  8e  Main  Streets,  Dayton,  OH 

45402  or  refer  to  our  1 988  Hamvention  program  for 
lodging  information  which  Includes  a  listing   of 
hotel/motels  located  In  the  surrounding  areas  of 
Dayton,  Reservations  for  the  surrounding  area  will 
then  become  the  responsibility  of  the  individual. 

Dayton  Amateur  Radio  Association  Inc. 


Advance  Registration  Form 

Dayton  Hamvention  1 989 

Reservation  Deadline  -  USA-April  4,  Canada-March  31 

Flea  Market  Reservation  Deadline:  February  1 

Enclose  check  or  money  order  for  amount  Indicated 
and  send  a  self  addressed  stamped  envelope. 

Please  Type  or  Print  your  Hame  and  Address  clearly. 


How  Many 


@$  10,00*        ft 


@  $20,00**       $. 


™*^^™^™W¥^^^~^^* 


Admission 
(valid  all  3  days) 

Grand  Banquet 

Women's  Luncheon 
(Satuniay) 
(Sunday) 

Flea  Market 
(Max.  3  spaces) 

Admission  £/c/cef  must  $  1 50/3  adjacent     $ 

be  ordered  with  flea  market  tickets         Total     $ 

*  $12.00  at  door         *  *  $22.00  at  door,  If  available 


@$7>00 
@  $7.00 

$25/1  space 
$50/2  adjacent 


$. 


Piame 


Address 


State 


Zip 


Make  checks 
payable  to  - 

Mail  to  - 


Dayton  If  AMVEmTON 

Dayton  Hamvention 
Box  2205 
Dayton,  OH  45401 


SYMBOL  OF  ENGINEERING  INTEGRITY,  .  .QUALITY 
WORKMANSHIP.  .    RELIABLE  LONG-LIFE  PERFORMANCE 


AL-SOA  LINEAR  AMPLIFIER 

The  ALSOA  win  provide  a  signal  output  that  Is  within  1/2  "S"  unit 
of  the  signal  output  ot  the  most  expensive  amplifier  on  the 
market— and  at  much  lower  cost 

The  Ameritron  AL-80A  combines  tne  economtcoi  3-SOOZ  with  o 
heavy  duty  tank  circuit  to  acNeve  nearly  70%  efficiency  from  )bO 
to  15  meters  it  has  wicte  frequency  coverage  for  MARS  and  other 
authorized  services  Typical  drive  is  85  watts  to  give  over  lOOO  watts 
PEP  SSB  and  850  watts  CW  RF  output  A  new  Pi-L  output  circuit  tor 
BO  and  160  gives  full  band  coverage  and  exceptionally  smooth 
tuning, 

Size  15Vi"D.  x  14'W  x  rH  Wgt.  52  lbs. 


AL-1200  LINEAR  AMPLIFIER 

3CX1200  TUiE 

Full  legal  output  with  100  watts  drive 

AL-1SOO  LINEAR  AMPLIFIER 

8877  TUlf 

Futl  legal  output  with  65  watts  drive 

The  cooling  system  m  both  amplifiers  keeps  the 
tube  safely  below  the  manufacturers  ratings  even 
when  operating  at  1500  watts  output  with  a  steady 
carrier  The  filament  supply  has  inrush  current  liming 

to  insure  maximum  tube  life 

Size:  lBW'D  x  JTWi  x  10"H.  Wgt  77  lbs 


AL-84 

LINEAR 

AMPLIFIER 


The  Ameritron  AL-84  is  an  economical  amplifier  using  four 
6M J6  tubes  to  develop  4O0  watts  output  on  CW  and  600 
watts  PEP  on  SSB  from  160  through  15  meters  Drive  required 
is  70  w  typical,  tOO  w  max  The  passive  input  network 
presents  o  low  SWR  input  to  the  exciter  Power  input  is  900 
watts.  The  AL-84  is  an  excellent  back-up,  portable  or 
beginner's  amplifier. 


Size  TV/2*'W  x  6  H  x  ]2W'D  Wgt  24  lbs 


ATR-15  TUNER 

The   Ameritron   ATR-15   js   a 

1500  watt  "T  network  tuner 
that  covers  1,8  through  30  MHz 
in  lO  dedicated  bands.  Handles 
fuli  legal  power  on  oil  amateur 
bands  above  18  MHz 


Five  outputs  are  selected  from  a  heavy  duty  antenna  switcn 
allowing  the  rapid  choice  of  three  coaxial  lines,  one  single 
terminal  feed  or  a  balanced  output  An  internal  bolun  pro- 
vides IT  or  4 1  ratios  (user  selectable)  on  the  balanced  output 
terminals 

A  peak  reading  wattmeter  and  SWR  bntige  js  standard  in  the 
ATR-15  It  accurately  reads  envelope  powers  up  to  2KW 

Size  6"H  x  WW  x  16'D.  Wgt  14  lbs 


PCS  4 

FOR  CONVENIENT 

INSTALLATION 

No  control  cable  required. 
Selects  one  ot  four  antennas 
VSWR:  under  11  to  1  from  18  to 
30  MHz. 

Impedance:  50  ohms 
Power  capability:  1500  watts 
average,  2500  watts  PEP 
maximum 


Remote  COAX  Switches 


RCS-8V 

FOR  SPECIAL 

APPLICATIONS 

Selects  up  to  five  antennas. 
Loss  at  ISO  MHz:  less  than  ,1  dB. 
VSWR:  under  12  to  1  DC  to  250 

MHz. 

Impedance:  50  ohms. 
Power  capability:  5  kW  below 
30  MHz.  1  kW  Qt  ISO  MH2. 


Available  at  your  dealer.  Send  for  a  catalog  of  the  complete  AMERITRON  line. 


L 


9805  Walford  Avenue  •  Cleveland,  Ohio  44102 
For  more  information:  (601)  323-9715  •  Technical  inquiries:  (216)  651-1740 


CIRCLE  314  ON  READER  SERVICE  CARD 


Ho 


Number  25  on  your  Feedback  card 


MING  IN 


Joe  Moeit  PE  K0OV 
PO  Box  250$ 
Fullerton,  CA  92633 

Quads  And  Yagis: 
The  Winners*  Choices 

Here  in  Southern  California,  all 
but  one  of  our  monthly  hunts  are 
on  the  146  or  220  MHz  bands,  and 
almost  all  competitors  use  a  small 
beam,  either  a  quad  or  a  yagi.  as 
the  primary  radio  direction  finding 
(ROF)  antenna,  The  mast  either 
goes  through  the  window  and  is 
fastened  to  (he  door  handle  with 
some  sort  of  bearing  lash-up,  or 
there's  a  hole  in  the  roof  with  a 
thrust  bearing  and  a  compass 
rose  at  the  bottom  of  the  mast. 

Why  would  anyone  choose 
such  an  unwieldy  RDF  setup?  Af- 
ter all.  rt*s  large  and  cumbersome 
compared  to  loops,  L-Pers,  Su- 
perDFs,  Dopplers,  and  other 
available  schemes.  The  answer, 
as  we'll  see,  is  that  it's  a  simple 
but  very  effective  solution  to  a 
number  of  RDF  problems. 

Beam  hunting  is  so  simple  that 
you  may  already  have  everything 
you  need  to  get  started:  a  quad  or 
yagi  antenna,  a  receiver  with  an 
S-meter,  and  an  attenuator  to 
knock  down  strong  signals.  (More 
on  attenuators  in  a  future  column.) 

Intuitively,  you've  probably 
guessed  that  the  way  to  hunt  with 
this  setup  is  to  swing  the  beam 
around  until  the  hrder's  signal 
peaks  on  the  meter  Then  drive  in 
the  direction  that  the  beam  points. 
It's  almost  that  simple,  which  is 
one  reason  why  beam  hunting  is 
so  popular.  The  S-meler  will 
bounce  around  with  the  usual  mo- 
bile flutter  as  you  whiz  down  the 
road,  but  with  a  little  practice 
you'll  find  it  easy  to  take  bearings 
on  the  fly,  using  "eyeball  integra- 
tion" of  Ihe  meter  reading. 

The  hilly  terrain  and  large 
boundaries  of  southern  California 
hunts  make  a  high  gain  antenna 
system  a  necessity.  Starting 
points  are  on  hilltops,  and  as  often 
as  not  the  hider  is  dozens  of  miles 
away  running  a  couple  of  watts 
from  a  canyon  or  river  bed.  It's 
important  to  keep  hearing  Ihe  sig- 
nal after  coming  off  the  hilttop,  if 
it's  at  all  possible,  There  is  noth- 
ing more  frustrating  than  having 
to  continue  to  go  in  the  direction 
from  which  the  signal  was  last 
heard,  hoping  to  catch  some  sig- 
nal again  soon.  After  all  the  idea 


Radio  Direction  Finding 

is  to  hunt  down  the  signal,  not  to 
hunt  for  the  signal. 

A  4-element  optimum-spaced 
quad  has  a  gain  of  around  10  dB. 
Other  popular  RDF  antenna  sys- 
tems for  the  1 00  to  500  MHz  range 
have  no  gain,  and  may  even  be 
quite  lossy.  You  can  make  the  sen- 
sitivity of  your  beam  hunting  setup 
even  greater  by  adding  a  low- 
noise  preamp  in  the  antenna  line. 

Beams  Shine  in  Multipath 

Last  month  I  pointed  out  that 
VHF  RDF  is  much  more  difficult 
when  the  signal  is  bounced 
around  by  nearby  and  distant 
features  of  the  terrain.  The  signal 
may  arrive  at  the  hunter's  location 
from  more  than  one  direction,  via 
more  than  one  path.  Sorting  out 
the  direct  and  reflected  bearings 
takes  good  equipment  and  lots  of 
practice. 

In  a  severe  multipath  situation, 
a  sharp  beam  provides  more  infor- 
mation than  a  Doppler  or  other 
RDF  system.  As  you  rotate  your 
beam  around  a  full  360  degree 
turn,  each  of  the  apparent  signal 
sources  gives  a  peak  on  the 
S-meter.  You  can  mark  all  these 
directions  on  your  map  for  com- 
parison with  previous  and  future 
bearings  along  the  way.  (You  do 
have  good  maps,  don't  you?) 

Your  S-meter  will  tell  which  of 
the  signal  sources  is  strongest. 
Usually  (hat's  the  direct  signal, 
and  smaller  peaks  are  reflections, 
but  there  are  enough  exceptions 


to  that  rule  to  make  for  some  really 
tough  hunts. 

Select  Your  Polarization 

If  you've  experimented  with 
OSCAR  satellites,  you  know  how 
important  it  is  for  transmitting  and 
receiving  antennas  to  have  the 
same  polarization.  It's  every  bit  as 
important  in  T*hunting.  On  most 
hunts,  the  hider  is  free  to  select 
any  polarization,  so  hunters  must 
be  prepared. 

Incorrect  polarization  of  your 
RDF  antenna  not  only  diminishes 
the  level  of  the  direct  signal,  it  also 
increases  the  relative  level  of  un- 
wanted multipath.  That's  because 
when  the  signal  bounces,  the  po- 
larization often  shifts.  If  the  fox  is 


Photo  A.  A  yagi^an  excellent 
starter  antenna  forRDFing. 


Photo  B.  The  wire-quad  antenna. 

horizontally  polarized  and  your 
RDF  antenna  is  vertical,  you'll 
lose  10  to  20  dB  system  gam  for 
directly  received  signals.  You'll 
have  less  loss  than  that  for  reflec- 
tions, because  some  scattered 
back  signal  components  will  be 
near  vertical  The  net  effect  is  to 
accentuate  the  reflections. 

The  ability  to  select  polarization 
is  an  important  reason  why  beams 
are  the  most  popular  VHF  RDF 
antenna.  The  antennas  in  the  pho- 
tos are  oriented  for  vertical  polar- 
ization, but  are  designed  so  that 
they  can  be  readily  changed  to 
horizontal  (or  angles  in  between), 
Smart  hunters  always  check  po- 
larization at  the  beginning  of  the 
hunt,  then  check  again  later  on  in 
a  clear  signal  area  while  closing 
in.  Many  other  RDF  systems,  in- 
cluding Dopplers,  have  only  verti- 
cally polarized  antenna  elements. 

Quad  or  Yagi? 

What  kind  of  beam  is  best  for 
two  meter  RDF?  Is  a  quad  better 
than  a  yagi?  Many  hams  think  so, 
though  each  type  is  commonly 
used.  A  quad  is  half  as  tall  as  a 
same-band  vertically  polarized 
yagi.  This  can  either  give  lower 
profile  on  the  vehicle,  or  allow  a 
higher  center  of  radiation  for  the 
same  maximum  height— take 
your  choice. 

Proximity  to  the  vehicle  roof  af- 
fects performance  of  a  quad  less 
than  a  yagi.  Best  of  all*  a  quad  has 


about  two  dB  more  gain  than  a 
yagi  for  the  same  boom  length, 
Clearly,  the  performance  of  a 
lightweight  quad  makes  it  worth 
the  effort  to  build  it, 

Quad  elements  don't  have  to  be 
diamond-shaped  like  the  ones  in 
Photo  B.  You  can  make  the  sides 
parallel  and  perpendicular  to  the 
car  top  (box  configuration)  for  a 
lower  profile,  if  you  feed  the  driven 
element  properly  for  the  desired 
polarization.  You  could  also  make 
the  elements  triangular  (delta 
quad)  or  even  circular.  Local 
hunters  have  used  all  of  these 
types  successfully.  The  circum- 
ferences of  the  elements  remain 
the  same  fractional  wavelengths, 
no  matter  what  the  shape. 

While  some  other  RDF  systems 
require  a  carrier-type  signal  to 
work  properly,  a  beam/receiver 
setup  wiil  get  bearings  on  any  sig- 
nal that  the  receiver  can  detect. 
AM,  FM,  SSB,  CW— no  matter. 
Just  rotate  the  anlenna  and  peak 
up  the  S-meter  or  listen  for  the 
cleanest,  strongest  signal. 

Want  to  hunt  ATV?  Simply  aim 
the  beam  for  the  least  snow  and 
fewest  ghosts,  What  about  pulsed 
noise  sources?  Peak  them  up  on 
the  meter  or  by  ear  using  the  re- 
ceiver's AM  or  SSS  mode. 

Radon  Gas? 

So  what  do  you  tell  those 
passers-by  who  ask  if  you  Ye  using 
thai  big  antenna  to  watch  the  ball 
game?  I've  been  tempted  to  say 
that  it's  a  setup  for  searching  out 
radon  gas  levels,  and  I'd  be  happy 
to  check  out  their  houses  for  a 
small  fee! 

Actually,  such  encounters  are 
an  excellent  way  to  get  good  PR 
for  our  hobby.  Anyone  who  is  in* 
terested  enough  to  ask  wiil  proba- 
bly be  interested  in  hearing  about 
ham  RDF  and  the  public  service  it 
can  provide.  If  the  ham  turns  the 
inquirer  away  with  a  Hip  answer, 
hell  just  reinforce  the  "hams  are 
weird  nerds"  stereotype. 

On  the  other  hand,  I  know 
there's  no  time  to  explain  the  finer 
points  of  transmitter  hunting  to  a 
stranger  while  you're  on  a  timed 
hunt.  So  I  came  up  with  an  infor- 
mation sheet  on  T-hunting  and 
ham  radio  that  you  can  give  to  cu- 
rious onlookers,  and  let  you  get  on 
with  your  hunt.  I'll  be  glad  to  send 
you  one  (then  you  can  make  your 
own  copies),  if  you'll  send  me  an 
SASE.  While  you're  at  it,  tell  me 
about  the  hunts  in  your  town. 

Next  month  this  column  will  fea- 
ture more  on  beam  hunting,  in- 
cluding plans  for  building  a  popu- 
lar hunting  quad. 
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Continued  from  page  & 
has  a  tremendous  lot  to  offer 
America.  Indeed,  with  technology 
being  the  future  and  with  con* 
surner  electronics  being  the  en- 
gine that  drives  technology— 
and  the  real  power  behind  the 
Japanese  miracle— we  have  no 
other  practical  plan  for  regaining 
our  technological  superiority  oth- 
er than  through  a  reborn  Ameri- 
can amateur  radio  community; 

It's  a  big  responsibility  and 
we're  only  200,000,  so  there's  no 
room  for  anyone  to  beg  off.  You're 
not  too  busy,  You're  not  too  short 
of  money.  You're  not  too  old.  Ev- 
ery one  of  our  200t000  active 
hams  needs  to  accept  the  respon- 
sibility  to  make  a  difference. 
When  one  single  person  can 
make  a  difference,  imagine  what 
200,000  can  do! 

Stay  Informed  I 

Less  than  half  of  the  active 
hams  are  reading  73. 1  need  your 

help  to  get  1 00%  of  them  reading 
73.  What  can  I  do  to  get  'em? 
YOU  tali  me.  I  don'i  ask  that  73 
make  money,  only  that  it  doesn't 
lose  so  much  that  it  goes  out  of 
business.  You  can  help  by  finding 
out  why  your  ham  friends  are  not 
reading  73  and  letting  me  know. 


Do  I  need  to  change  73?  The  pre- 
vious owners  tried  cutting  my  edi- 
torials and  that  wasn't  the  answer. 
Please  start  asking  and  then  drop 
me  a  note.  Is  73  boring?  Yes,  of 
course  I  want  to  publish  more  con- 
struction projects — and  we've  got 
some  coming.  But  finding  'em 
these  days  is  tough,  I  may  have  to 
have  them  translated  from  the 
Japanese  ham  magazines,  since 
they're  doing  most  of  the  building 
today. 

If  we  had  more  advertising  we'd 
have  a  fatter  magazine — the  way 
it  used  to  be  ten  years  ago.  Ask 
the  advertisers  why  they  are  not 
advertising  in  73.  I  know  that 
those  who  are,  tell  me  their  ads 
sell  their  products  for  them.  Get- 
ting people  to  change  isn't  easy— 
and  that  includes  non-advertisers 
as  well  as  non-readers, 

If  any  of  y.ou  are  involved  with 
your  educational  systems  in  your 
states,  I'd  love  to  have  you  ar- 
range for  me  to  talk  with  the  deci- 
sion makers  about  instituting  an 
eight-year  course  in  the  funda- 
mentals of  electronics,  communi- 
cations and  computers — grades 
5-1 2.  Every  youngster  in  America 
should  take  such  a  course— and  it 
should  be  fun.  I've  got  a  way,  as 
I've  written  several  times,  to 


provide  it  so  that  there  isn't  any 
need  to  train  science  teachers 
first.  It's  a  sneaky  approach  that  I 
believe  can  bring  us  tens  to  hun- 
dreds of  thousands  of  new  hams  a 
year.  We  could  use  'em,  I  haven't 
found  any  educators  who  don't 
believe  my  system  will  work— and 
I've  discussed  it  with  over  thirty 
college  presidents  so  far 

Now,  those  pesky  parents— I've 
a  plan  for  getting  them  onto  their 
kids*  cases  too,  This  involves  pro- 
ducing some  videos  to  help  par- 
ents come  to  grips  with  their  re- 
sponsibilities as  parents.  You 
haven't  even  seen  a  PBS  program 
covering  this  problem— and  it 
needs  the  impact  of  a  video. 

The  average  father  talks  with 
his  children  less  than  1 5  minutes  a 
day.  We  see  what  a  fantastic  dif- 
ference parental  involvement 
makes  with  our  new  Asian 
families,  where  their  kids  are  run- 
ning circles  around  American 
kids.  We  need  some  videos  to 
help  parents  work  with  their  kids 
and  to  motivate  them.  Such  a  se- 
ries should  make  a  bundle.  Any- 
one want  to  work  with  me  on  the 
project? 

You  might  note  that  none  of  my 
proposed  solutions  involve  any 
heavy  government  investment. 


No  spending.  To  the  contrary,  my 
proposals  will  end  up  saving  the 
government  billions,  This  could 
go  toward  reducing  the  deficit ,  but 
being  practical  about  that  I  expect 
that  as  soon  as  a  billion  rs  saved 
that  liberal  congressmen  will  find 
at  least  two  ways  to  spend  every 
dollar  saved. 

I  believe  that  tens  of  billions  in 
military  and  government  expens- 
es could  be  saved,  if  we  set  up  a 
federal  commission  to  protect 
whistle-blowers.  Virtually  every 
government  and  military  ham  I 
meet  has  a  long  list  of  horror  sto- 
ries of  flagrant  waste,  but  they 
don't  dare  say  anything  about  it  or 
they're  washed  up.  And  why  both- 
er if  the  billions  saved  will  just  be 
thrown  into  some  other  stupid 
government  project  or  given  to 
some  dictator  to  keep  in  Switzer* 
land  for  his  retirement? 

So  let's  work  toward  rescuing 
amateur  radio — toward  a  tempo- 
rary block  on  further  frequency 
losses — toward  rebuilding  our 
school  radio  club  infrastructure.  If 
we  can  get  the  200,000  active 
hams  all  reading  73.  perhaps  we 
can  make  all  this  happen.  Do  you 
know  any  other  approach  that 
has  even  a  slight  chance  of  work- 
ing? 
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Number  30  on  your  Feedback  card 


BOVE  AND  BEYOND 


Pete  Putman  KT2B 
3335  Fieldstone  Dr. 
DoylestownPA  1B90t 


QTH  K20WR 

As  I  write,  the  fall  tropo  season 
is  well  underway,  and  the  Septem- 
ber VHF  Contest  is  a  pleasant 
memory.  Although  conditions 
were  not  as  good  as  expected,  our 
multi-operator  group  stilt  had  a 
greal  time,  and  even  got  a  few 
licks  in  during  the  Sunday  aurora 
session  on  6fc  2,  and  220. 

Understandably,  most  of  the 
SCORE  members  were  a  bit 
weary  after  the  ambitious  Chin- 
coteague  trip  in  June!  Disassem- 
bling and  reassembling  your  sta- 
tion every  few  months  is  a  lot  of 
work  and  gets  to  be  a  bit  tedious. 
However,  a  few  of  the  gang  decid- 
ed to  have  a  "low-key"  effort  from 
Bill  Radice  K20Wfi's  QTH  in  the 
fulls  of  northwestern  New  Jersey, 
using  the  long-dormant  K2XR 
calls  ign. 

Only  Bill,  fvars  KC2PX,  and  I 
were  present  from  the  June  oper- 
ation. Jerry  Meckenberg  K2JWE 
agreed  to  put  in  a  few  hours,  and 
we  recruited  three  new  operators 
from  the  local  area — Leroy 
KA2UHS,  Harry  N2GUF,  and  Bill 
KB2ENE,  None  had  any  practical 
VHF/UHF  contesting  experience, 
but  all  turned  in  a  first-class  job 
with  a  little  bit  of  encouragement, 

Bill's  house  is  in  an  enviable  lo- 


VHF  and  UHF  Operation 

cation,  sitting  near  the  top  of  a 
long  ridge  1 ,000  feet  in  elevation 
that  forms  the  northern  side  of  the 
P&quest  River  valley.  It's  a  rural, 
scenic  location,  with  great  views 
in  every  direction  except  west  by 
southwest,  Bill  designed  his  own 
modular  house  and  (with  great  dif- 
ficulty) managed  to  get  all  the 
pieces  in  place  at  the  edge  of  a 
steep  cliff.  Jl  was  just  a  matter  of 
time  before  two  lowers  sprang  up, 
just  up  the  hill,  topping  out  at  70 
and  50  feet,  carrying  a  full  load  of 
yagis  for  50,  144,  432,  and  1296 
MHz, 

Most  of  the  antennas  and  one 
tower  trailer  from  Chincoteague 
wound  up  in  Bill's  yard.  It  was  a 
simple  matter  to  round  up  the  oth- 
er trailer,  plus  additional  yagis 
from  Ivars,  and  our  "low-key"  ef- 
fort shifted  into  high  gear  rather 
quickly.  The  band  complement 
expanded  to  include  everything 
from  50  MHz  through  2304  MHz, 
with  dedicated  stations  on  each 
band  scattered  throughout  the 
house,  and  even  down  the  hill  in  a 
mobile  camper. 


Murphy  Strikes 

Murphy  hit  us  hard  the  Friday 
before  the  contest.  I  had  spent 
over  an  hour  repairing  the  direc- 
tion indicator  in  a  CDR  CD-45  ro- 
tor, and  installed  it  atop  the  W-67 
crank-up  to  support  2  x  19  yagis 
on  220,  4  x  25  yagis  on  2304,  and 
4  x  23  yagis  on  903. 


All  went  well  until  the  tilt  cable — 
that  everyone  was  "going  to  get 
around  to  replacing  someday"1— 
snapped  with  the  tower  at  about 
45  degrees,  Our  microwave 
hopes  nearly  went  up  in  smoke 
with  a  thunderous  crash,  as  the 
tower  dropped  back  into  its  cradle 
and  (A)  smashed  two  of  the  2304 
antennas  beyond  recognition;  (B) 
severely  bent  several  elements  on 
the  220  yagis;  (C)  snapped  four 
elements  clean  off  the  903  array; 
and  (D)  completely  flattened  a  5- 
foot  aluminum  ladder. 

To  make  matters  worse,  the  im- 
pact sheared  the  base  of  the  CD- 
45  completely  off  the  rotor,  crack- 
ing the  bottom  casing  in  half  and 
stripping  two  bolt  threads— an 
hour's  work  completely  wasted, 
Leroy,  Bill,  and  I  just  stood  there  in 
shock  for  about  five  minutes,  ft 
was  amazing  that  none  of  us  was 
tying  prone  on  the  ground  waiting 
for  the  rescue  squad! 

No  sense  feeling  sorry  for 
ourselves.  I  pulled  out  my  portable 
machine-shop-in-a-toolbox  and 
began  repairing  the  2304  yagis. 
that  were  ready  for  the  scrap 
heap.  Leroy  set  about  removing 
the  other  yagis  so  the  mast  could 
be  extracted,  and  Bill  made  sure 
the  heroic  ladder  got  a  decent 
burial  for  its  valiant  efforts  under 
attack. 

The  W-51  trailer  had  originally 
been  intended  to  carry  the  4x17 
element  2  meter  array  that  proved 
so  successful  at  Chincoteague, 
but  our  near  disaster  Quickly 
changed  those  plans.  Believe  it  or 
not,  we  were  able  to  repair  all  of 
the  antennas  and  reinstall  every- 
thing atop  the  W-51  in  just  under 
two  hours,  snatching  a  victory  of 
sorts  from  the  jaws  of  defeat.  Just 
for  laughs,  we  added  a  single  7-el- 
ement  yagi  for  440  MHz  FM 
before  the  W-51  was  cranked 
up — this  time  with  no  sudden 
surprises  from  Mr.  Murphy! 


Loaded  for  Bear 

The  station  complement  was 
competitive:  1  kW  to  a  Hy-Gain 
8-element  yagi  atop  the  50-foot 
tower  on  6;  1  kW  to  1 9  elements  at 
70  feet  on  2;  600  watts  to  the  2  x  1 9 
array  at  60  feet  on  220;  and  2  x  22 
elements  with  700  watts  on  432  at 
70  feet.  In  addittont  we  ran  20 
watts  to  92  elements  on  903;  60 
watts  to  92  elements  on  1 296;  and 
finally,  8  watts  to  100  elements 
(give  or  take  a  few)  on  2304,  We 
were  truly  loaded  for  bear! 

I  printed  up  a  few  explanatory 


Photo  A.  Putting  together  the  220/903/2304  station. 


sheets  to  give  our  three  new  oper- 
ators a  quick  introduction  to  the 
world  of  grid  chasing,  including 
the  principles  of  making  sched- 
ules on  other  bands  to  boost  the 
overall  grid  count,  Boy,  did  they 
pick  that  up  quickly!  As  the  con- 
test evolved,  Bill's  QTH  resem- 
bled a  firehouse  with  operators 
constantly  running  between  2/ 
432/1296  upstairs  and  220/903/ 
2304  downstairs  with  little  slips  of 
paper.  1  suggested  turning  a  spare 
mast  into  a  fireman's  pole  to  save 
time,  (The  suggestion  was 
promptly  ignored.) 

The  6  meter  stalwarts  were 
about  a  hundred  feet  down  the 
road,  ensconced  in  Bill's  comfy 
camper  and  connected  to  the 
"firehouse"  by  an  intercom  sys- 
tem. Some  of  the  guys  preferred 
to  sprint  down  the  road  to  the  trail- 
er with  sked  information  for  exer- 
cise. This  system  worked!  Our 
own  record  was  working  W9IP/2 
from  FN24  on  four  different  bands 
within  the  space  of  five  minutes, 
using  both  the  intercom  and 
"winged  messenger"  systems. 

Conditions  and  activity  levels 
were  fairly  typical  for  September. 
Plenty  of  grid  squares  were  ac- 
tive, but  the  number  of  signals 
was  down  considerably  from 
June.  Tropo  conditions  were 
mediocre  at  best,  except  for  an 
occasional  "ping"  from  the  Mid- 
west. suGh  as  a  contact  we  made 
on  432  into  EN72  (southern  Michi- 
gan) that  came  as  a  bolt  out  of  the 
blue.  The  number  of  stations  we 
had  to  operate  made  up  for  the 
activity  levels,  as  we  spent  consid- 
erable time  making  long-haul  con- 
tacts on  903, 1296  and  2304. 


Help  from  the  Aurora 

Finally,  it  came,  as  the  old- 
timers  say  it  always  does— an  au- 
rora. At  first  it  was  just  a  whisper 
here  and  there  on  2  meters,  then  a 
crescendo  of  raspy  CW  signals 
burst  from  the  noise,  signing  8,  9, 
and  even  0  prefixes.  The  chase 
was  on!  Since  we  had  some 
"hashing"  on  2  meters  from  the 
220  station,  we  decided  to  stay  on 
6  and  2  only  for  the  duration  of  the 
contest.  And  a  good  move  it  was, 
as  our  first  31  contacts  during  the 
aurora  on  2  yielded  21  new  grid 
squares — even  ten  in  a  row  at  one 
point! 

Six  meters  was  even  crazier, 
working  as  far  west  as  EN 34  in 
western  Wisconsin.  But  there  was 
plenty  of  activity  to  the  north  and 
northeast,  as  we  made  contacts  in 
Continued  on  page  1 02 
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Number  31  on  your  Feedback  card 


ft  v  Pete  Pvtman  KT2B 


Coaxial  Dynamics  Model  81000-A 
Directional  RF  Wattmeter 


Enter  the  competition. 


There's  no  question  that  an  accurate  RF 
wattmeter  can  be  one  of  Ihe  more  useful 
test  instruments  in  your  shack.  With  itf  you  can 
measure  forward  and  reflected  power,  trans- 
mission line  loss,  and  VSWR  of  antennas  and 
coaxial  lines.  You  can  find  many  varieties  of 
wattmeters  in  the  marketplace,  but  by  far  the 
most  accurate  are  those  using  directional  cou- 
plers. To  make  such  a  meter  usable  at  any 
frequency,  the  detecting  element  should  cou- 
ple to  a  section  of  transmission  line  of,  ideally, 
50Q,  This  would  allow  insertion  in  virtually  any 
section  of  a  50Q  line  without  affecting  the 
impedance  of  that  line. 

Great  idea,  and  it  has  already  been  done. 
(Do  thoughts  of  a  winged  creature  flying  about 
Cleveland,  Ohio,  suddenly  cross  your  mind?) 
For  many  years  the  industry  standard  for  50Q 
thru  fine  directional-coupler  wattmeters  has 
been  the  Bird  Model  43.  You  can  find  them 
everywhere  in  a  variety  of  applications.  Own- 
ers of  clean  used  Model  43s  often  sell  them 
used  for  more  than  they  paid  for  them!  This 
phenomenon  is  due  largely  to  two  factors:  (1) 
Bird's  almost  annual  price  increases  and  (2) 
the  virtual  absence  of  competition. 

New  Kid  in  Town 

Well,  hold  on  to  your  hats.  Coaxial  Dynam- 
ics, also  of  Cleveland,  produces  the  Model 
81000-A  inline  directional-coupler  wattmeter 
that  works  just  as  well  as  a  Model  43.  The 
design  of  this  instrument  is  essentially  identi- 
cal to  the  Model  43;  a  50Q  transmission  line 
section  runs  through  the  shell.  A  rotatable 
diode  coupler/detector  element  is  inserted  in- 
to a  socket  coupled  at  the  midpoint  of  the  line 
section.  You  can  rotate  it  180  degrees  for 
reading  forward  or  reflected  power. 

Many  different  elements  are  available 
to  cover  the  2-1300  MHz  range,  with  pow- 
er levels  from  100  milliwatts  to  10  kilo- 
watts (yes— 10,000  watts),  using  various 
Quick  Match  connectors.  Coaxial  Dynam- 
ics also  makes  special  elements  for  use 
with  larger  line  sections,  such  as  1  ft"  and 
3tt*  hard-line.  And  here's  the  kicker:  All 
Coaxial  Dynamics  plug-in  elements  are 
fully  interchangeable  with  Model  43  ele- 
ments, This  means  that  if  you  already  own 
a  Model  43  or  two,  your  existing  elements 


will  fit  the  81000- 
A,  .  .and  its  ele- 
ments will  drop  into 
your  Model  43  nicely. 
Clever! 

There  are  other 
similarities  between 
the  two  lines.  One  of 
these  is  the  grouping 
of  elements  by  power 
and  frequency  range 
(Bird  lists  them  as 
"Table  XX  Ele- 
ments;" Coaxial  Dy- 
namics as  "Sched- 
ule XX  Elements"), 
and  the  many  differ- 
ent kinds  of  connec- 
tor options  (Bird  calls 
theirs  ' +  Q  u  i  c  k 
Change/1  Coaxial  Dynamics  ^Quick  Match"). 

Not  a  Clone 

Is  the  Model  81000-A  a  Bird  "clone?"  Not 
entirely.  For  one  thing,  the  meter  scale  is  con- 
siderably larger.  Next,  the  surface  contains  a 
small  mirror  band  to  make  readings  easier  On 
the  other  hand,  the  movement  is  30  microam- 
peres full  scale,  like  the  43  (the  elements  oth- 
erwise couldn't  be  swapped),  The  housing  is 
about  10%  larger  than  the  43,  and  the  front 
panel  slopes  backwards  from  bottom  to  top, 
which  allows  more  ambient  light  to  fall  on  the 
meter  scale.  Also,  the  81000-A  carries  two 
spare  elements  on  the  rear  panel,  as  opposed 
to  the  sides. 

The  elements  are  also  similar,  being  identi- 
cal in  size  but  different  in  case  markings  and 
colors.  One  disadvantage  of  the  Coaxial  Oy- 


Coaxial  Dynamics,  Inc. 

15210  Industrial  Parkway 

Cleveland,  OH  44135 

216-267-2233 

1-800-COAXtAL 

Price  Class:  $159 

Elements:  $48-$95 


The  Coaxial  Dynamics  Model  8t000*A.  Note 
the  large,  easy-to-read  meter  scale. 


Coaxial  I 

Dynamics  Model  81 000- A 

RF  Wattmeter  Specifications 

Power  Rating 

Depends  on  element  used 

Impedance 

50Q  nominal 

Insertion  VSWR 

1 .05:1  max.  with  "N!r  connector 

Weight 

3.6  lbs. 

Element  weight 

3oz. 

Accuracy 

5%  of  full  scale 

Size 

5pWx7V#-Hx4'D 

namics  elements  is 
their  identification  sys- 
tem; a  five-digit  code 
refers  to  one  of  the 
three  Schedules,  This 
is  more  of  a  serial  code 
than  an  identifying 
mark.  For  example,  a 
Bird  250  watt  50-125 
MHz  slug  is  called  a 
250B,  whereas  the 
same  slug  in  the  Coax* 
ial  Dynamics  line  is 
called  an  82025. 

How  well  does  ft 
work?  Very  well.  In 
fact,  I  was  unable  to  de- 
tect any  differences  be- 
tween a  late-model  43 
and  the  81000  using 
both  brands  of  slugs  on  50, 144, 432,  and  903 
MHz,  Measurements  were  made  at  10,  25, 
1 00,  and  250  watt  levels,  I  didn't  bother  to  print 
the  data  simply  because  there  was  no  signifi* 
cant  variation  at  any  power  level 

I  did  check  for  insertion  loss  at  1296  MHz 
using  a  25  watt  coaxial  resistor.  With  25  watts 
of  RF  from  an  LT-23S  through  a  short  piece  of 
9913, 1  connected  the  81000-A  at  the  end  of 
the  line  and  Installed  a  Terrnaline  load  at  the 
other  port  of  the  81000-A,  )  measured  no  re- 
flected power,  so  insertion  loss  is  certainly 
better  than  1.05:1,  as  the  owner's  manual 
claims, 

Verdict 

The  burning  question  is:  Why  should  you 
buy  a  Model  81000-A  instead  of  a  Model  43? 
Two  possible  answers  are  that:  (1)  You  prefer 
the  color  blue  to  gray,  or  {2}  You'd  like  to 
save  about  S20  on  the  meter  and  from 
$2-$6  on  the  more  common  elements. 
If  you  plan  on  picking  up  a  wattmeter  with 
3  elements-say(  one  for  HF  and  2  for 
VHF-youTll  wind  up  pocketing  about 
$30  over  a  comparably-equipped  Bird 
Model  43,  This  price  difference  may  or 
may  not  be  offset  by  other  factors,  sucft 
as  customer  support.  The  81000-A, 
however,  will  do  the  job  every  bit  as 
well. 
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Number  32  on  your  Feedback  card 


DEALER  DIRECTORY 


B urban k 
New  HAM  store  open  and  ready  to  make  a  DEAL, 
We  carry  all  lines*  ship  UPS,  and  arc  open  Sundas 
A-TECH  ELECTRONICS,  1033  Hollywood 
Way,  Bur bank  CA  91505;  (818)  845-9203. 

San  Diego 
Hard  to  find  parts,  surplus  clec ironies,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolts  to  laser  diodes.  .Electronically 
speaking.  Gateway's  got  it!  M-F  9-5:30  Sat.  9-5, 
GATEWAY  ELECTRONICS,  9222  Chesapeake 
Drive,  San  Diego  CA  92123;  (619)  279-6802. 


COLORADO 


Denver 

Hard  to  find  parts,  surplus  electronics,  siandard  Jinc 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolts  to  laser  diodes.  .Electronically 
speaking,  Gateway's  got  it!  M-F  9-5:30  Sat.  9-5. 
GATEWAY  ELECTRONICS,  5115  V  Federal 
Blvd.  *32,  Denver  CO  80221;  (303 J  458-5444. 

Englewood 

Rocky  Mountain  Amateur/Shortwave  Specialists. 
Ten  Tec.  Yaesu,  JRC-NR1X  Sony.  Ml  J.  KLM.  and 
other  fine  gear.  New  and  Used.  Visa/MC.  Antennas, 
Books,  and  Discount  Prices,  toot  ALLIED  APPLI- 
ANCE &  RADIO,  4253  South  Broadway,  Engle- 
wood,  CO  801 10;  (303)  761-7305. 


DELAWARE 


New  Castle 

Factory  authorized  dealer!  Yaesu,  ICOM .  Ten-Tec, 
KDK.  Kenwood.  AEA.  Kantronics,  Seiihcc.  Full 
line  of  accessories.  No  sales  lax  in  Delaware.  One 
mile  off  I  95.  DELAWARE  AMATEUR  SUP- 
PLY. 71  Meadow  Road,  New  Castle  DE  19720; 
(302) 328^7728. 


FLORIDA 


Stuart 
Radio  Shack  10  meter  ham  transceiver,  computers, 
scanners,  jnd  all  other  equipment.  Nationwide.  Best 
prices,  COTROMCS  INC.,  Radio  Shack  Dealer. 
2200  5.E.  Federal  Highway.  Stuart,  FL  34994 
1-800-848-3004, 


IDAHO 


Preston 

Ross  WB7BYZ  has  the  largest  stock  of  amateur 
gear  in  the  Interrnountain  West  and  the  best  prices. 
Call  me  for  all  your  ham  needs.  ROSS  DIS- 
TRIBUTING, 78  S.  Slate,  Preston  ID  83263; 
(2081  852-0830. 


KANSAS 


Wellington 
We  have  it*  ASTRON,  BUTTERNUT,  ENCOMM, 
HEATHKIT.  GORDON  WEST,  KANTRONICS, 
LASER  COMPUTERS.  MFJ.  RADIO  SHACK. 
TENVTEC  VALOR  ANTENNAS  &  more.  Small 
town  service  with  discount  prices.  I) ANDYS, 
124  So,  Washington,  Wellington,  KS.  67152, 
(316)326-6314. 


St.  Louts 
Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals — 
from  nuts  &  bolls  to  laser  diodes,. .Electronically 
speaking,  Gateway's  got  it!  M-F  9-5:30  Sat.  9-5. 
GATEWAY  ELECTRONICS,  8123  Pa«e  Blvd., 
St.  Louis  -MO  63I30;  (314)427-6116. 


NEW  HAMPSHIRE 


Derr* 

Serving  the  ham  community  with  new  and  used 
equipment.  We  stock  and  service  most  major  lines: 
AEA,  Astron,  B&W.  Cushcraft.  Encomm.  Hy- 
Gain,  Hustter.  ICOM,  Kenwood.  KLM,  Larsen, 
Mirage,  Mosley;  books,  rotors,  cable  and  connec- 
tors. Business  hours  Mon.-Sai,  10-5,  Thursday 
10-7,  Closed  Sun., 'Holiday.  RIVENDELL 
ELECTRONICS,  8  Londonderry  Road,  Derry 
NH  03038;  f603 1434-5371. 


NEW  JERSEY 


Eatontown 

I  i  c ironies  Supplies  for  amateurs,  Ten-Tec,  Barker 
and  WiJIianuon,  Cushcraft.  Hustler,  etc.  ATKFN- 
SON  AND  SMITH,  17  Lewis  St.,  Eat  on  town  NJ 
07724(101)542-2447. 

Lyndhurvt 

A  full  service  Ham  Radio  Store!  Discount  sales 
and  service  on  most  major  brands.  Monday  to  Friday 
10:00am  to  7:00pm,  Saturday  9:00am  to  3:00pm 
!4  mile  south  of  Rt.3.  VBARIS  SYSTEMS, 
227  Stuyvesunl  Avenue,  Lyndhurst  NJ  07071; 
(201)939-0015, 

Park  Ridge 

Bergen  County's  oldest  and  only  SWL/ Amateur 
dealer.  Specializing  in  HF  receiving  systems,  anten- 
nas, hanVSWL  accessories,  books,  Kenwood.  JRC. 
Yaesu,  loom,  I  mile  from  Garden  State  Parkway 
Enit  172  Tu-Fri  10-5:  Sat  10-3  GiLFER 
SHORTWAVE,  52  Park  Avenue,  Park  Ridge,  NJ 
07656;  (201)  391-7887. 


NEW  YORK 


Jamestown 

Western  New  York's  finest  amateur  radio  dealer 


featuring  ICOM-Larsen-AEA-Hamtronics-As^ 
Iron.  New  and  used  gear.  VHF  COMMUNICA- 
TIONS, 915  North  Main  SI,,  Jamestown  NY 
147<H,  (716)664-6345. 

New  York 

New  York  City's  Largest  Full  Service  Ham  ami 
commercial  Radio  Store,  BARRY  ELECTRON- 
ICS, 512  Broadway,  New  York  NY  10012;  (21 2) 
925-7000. 


NORTH  CAROLINA 


Greensboro 
9a,  m.  to  7p.m.  Closed  Monday.  ICOM  our  special- 
ty-Sales &  Service  FAM  ELECTRONICS,  3520 
Rockingham  Road,  Greensboro  NC  27407;  <9I9> 
299^3437, 


Columbus 

Central  Ohio's  full -line  authorized  dealer  for  Ken- 
wood. ICOM,  Yaesu.  Ten- Tec,  Mo-Tech.  Japan 
Radio,  AEA,  Cushcraft.  Hustler,  ami  Butternut. 
New  and  used  equipment  on  display  and  operational 
in  our  4000  sq.ft.  store.  Large  $WL  department, 
too  t  MVERSAL  AMATEUR  RADIO,  1280 
Atda  Drive,  kiv  noldsburg  (Columbus)  OH 
43(to8;  (614)  866-4267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service.  KENWOOD. 
ICOM,  YAESU.  featuring  AMERrERON,  B&W \ 
MFJ.  HYGAlN.  KLM.  CUSHCRAFT.  HUS- 
TLER, KANTRONICS  AEA.  VIBROPLEX, 
HEIL,  CALL  BOOK,  ARRL  Publications,  and 
much  more.  HAMTRONICS,  INC.,  4033 
Brownsville  Road,  Trevose  PA  19047;  (215)  357- 
1400,  FAX  (215)  355-8958,  Sale*  Order  1^800- 
426-2820, 


TEXAS 


Dallas 

In  Dallas  since  (960.  We  feature  Kenwood,  ICOM, 
Yaesu,  AEA,  Butternut.  Rohn,  amateur  publica- 
tions, and  a  full  line  of  accessories.  Factory  autho- 
rized Kenwood  Service  Center,  ELECTRONIC 
CENTER,  INC.,  2809  Ross  Ave.,  Dallas  TX 
75201;  (214)  969-1936. 

Houston 
Hard  to  find  parts,  surplus  electronics,  standard  line 
items.  Hams,  hobbyists,  industrial  professionals— 
from  nuts  &  bolts  to  Laser  diodes,.. Electronically 
speaking.  Gateway's  got  it?  M-F  9-5:30  Sal. 
9-5 .GATEWAY  ELECTRONICS,  9890  West- 
park  Drive,  Houston  TX  77063;  (713)978-6575. 

Southwest  Houston 

Full  line  of  Equipment  and  Accessories,  in  -house 
service.  Texas  #1  Ten  Tec  Dealer!  MISSION 
COMMUNK  VI  JONS,  11903  A  lief -Clod  inc. 
Suite  500,  Houston  TX  77082;  (713)  879-7764. 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  little  as  $300  yearly  (prepaid),  or  $  175  for  six  months  (prepaid).  No  mention  of 
mail-order  business  permitted.  Directory  text  and  payment  must  reach  us  60  days  in  advance  of  publication,  For  example,  advertising  for  the  April 
'88  issue  must  be  in  our  hands  by  February  1st  Mail  to  73  Amateur  Radio,  Rebecca  Niemela,  WGE  Center,  Peterborough,  NH  03458, 
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Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  81G00A  is  a  thoroughly  engineered,  portable,  insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

C-  W,  power  in  Coaxial  transmission  fines. 

61000A  is  comprised  of  a  built-in  line 

section,  direct  reading  3-scafe 

meter  protected  by  a  shock-proof 

housing.  Quick-match  connectors, 

plus  a  complete  selection  of  plug-in 

elements,  gives  the  FRONT  RUNNER 

reliability,  durability,  flexibility 

and  adaptability  with  a  two  year 

warranty. 

Contact  us  (or  your  nearest 
authorized  Coaxial  Dynamics 
representative  or  distributor  m 
our  world-wide  sates  network. 


COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland.  Onto  44135 
216-^672233 
1-800-COAXIAL 
Telex:  98-0630 


Service  and  Dependability. .  A  Part  of  Every  Product 


CIRCLE  186  ON  READER  SERVICE  CARD 


w$m0wB 


WEATHER  STAR 

A  Power-Packed  Micro         byDiGi  TA  R 
Weather  Computer  for  Your  Station . . . 

Reads  Wind  Speed  {MPH  KPH)  *  Hi  Gusts  •  Wind  Direction 
Temperature  (Present-Hi  LqwI  ■  Wind  Chill  •  Scans  All! 


Protect  Your  Antenna  &  Home! 

Am^inMrysfBdLNcttfOucanHan    taavyWrt  Gust  Wind 
Direction    Temp  HrtiJ  and  more"  Get  jour  own  camputftized  weather 
Satw * *n incnxtt*) -Id*.  aftortaWe pnee 

The  New  Azimuth  Weather  Star  Dy  D*g*arts  a  tagftQuaffy.  power 
packed  nwjter  computer,  just  toaded  wim  leatutes  G«es  you  accurw 

«amerdaia   n§m  m  ycur  yiack   at  the  touch  ot  a  finger  Created 
with  the  latest  CMOS  micro-chip  technoJogy 

You  Get  All  These  Exciting  FUNCTIONS  *  FEATURES  wttti  The  TW2. 

HANDY,  COMPACT  SIZE:  2W  *2%"x  Vh" 
LARGE,  EASY  TO  HEAD  LCD  HEADOUT  Gives  you  Wind  Speed  • 
Records  High  Wind  Gusts  *  Wind  Direction  •  Wind  Chill  Factor  • 
Quisle  Present  TernpeFiiture  (Remote  sensor  included!  *  Records 
HicWlo*  Temperature  *  Reads  m  Fahrenheit.  Celsius.  Miles/Hour,  or 
KJWHr  •  Programmable  Scan"  •  Operates  on  DC  (Batteries  Not 
toduaedi  or  AC  *rth  Optional  adaptor 
YnurTWZ  STSTEW  COMES  COMPLETE  WITH  •  TW2  MfeaflW 
Computer  •  Anemometer  &  Wind  Vane  made  of  Nan  impact  UV 
resistant  plasfte.  with  starir&s  bearings  &  sftaft  tor  years  of  tnrttit  tree 
sen^*40l^afC*leieafl^«^conr>ectors«{Xrtside 
Temperature  Sensor  •  &  Mounting  Hardware  • 


WurSPECIAL 
FREE  BONUS 

Order  TODAY' 


A  nrf  rr  i  AM  Of  M  4  tWWOL'  YOUR  U  TISFACWN  GUAM  NTffO! 

Of  return  m  Wdiys  tor  J  compfete  refund1 

I  TEAR  Untiled  WAHHAHTT  JroroMiniUclurer! 


Gel  me  't^cus  Ai*nvP*  flbflkf  Time,  Da*'  Zone  24  Hour  SWw*  Ctoe* 
D>s&*ri  i<x«&  m*  is:         m  Retail  Vitus  S29  95 


ACT  NOW!  SEND  TODAY! 


AVAILABLE  OPTIONS: 

•  Stainless  Desk  Slant!  (DSK22)  @  S995  •  Rechargeable  Ni-Cad 
Battery  Pa*  (flP3)  a  S795  •  40  Fl  Extsnsuin Conlnal  Gate  (EWO) 
8  M  95  (Requires  2)  ■  AC  Fernet  Adaptor  (PS1Z)  @  S3  95  •  Please 
and  S3  95  t«  Shipping  4  Handing  0ITW2  Foreacts  option  aM  Si  00 

CB£ On  CARD  WD£RS  ONLY 

CALL  TOLL  FREE  1-800-882-7388  TODAY! 

Oder  Servo  Cat  213-473-1332  ^!PP    AM^ 

(WAiDOPMPSDCa  Res.  add  site  u.       JSb   IP 

AWftflfwEATHER  STAR 

11845  W  Olympic  fli  Sine  1100  Los  Angeies.  CA  90054  USA  (Depi  A3] 


ALSO  AVAILABLE  AT  HENRY  RADIO 
&  ALL  HAM  RADIO  OUTLETS! 


I 
I 
I 
I 

I 

I 
1 
I 
I, 


l,  please 
mation  on  your  line  of  amateur 
antennas  to: 


NAME 


ADDRESS 


OTV 


STATE 


I 
I 
I 


One  IMewtfomcs  Place 

Mineral  Wells,  Texas  76067 

{817)  325-1380 


1 58  ON  READER  SERVICE  CARD 


CIRCLE  269  ON  READER  SERVICE 
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CARD 
81 


INDUSTRIAL  PRINTER  SALE 

IDEAL  FOR  INVOICING,  BUSINESS  FORMS.  PACKET  RADIO,  TELETYPE, 

OR  ANY  HEAVY  PRINTING  APPLICATION,  WHY  USE  A  GOOD  LETTER 
QUALITY  DOT  MATRIX  OR  DAISY  WHEEL  FOR  PRINTING  INVOICES  AND 
FORMS.  MONITORING  PACKET  &  RTTY  WHEN  A  HEAVY  DUTY  DOT 
MATRIX  PRINTER  IS  ALL  THAT  IS  NECESSARY? 

VICTOR 
5080 

-  MADE  FOR 
CONTINUOUS  DUTY 

■  4  INTERFACES 
STANDARD: 
PARALLEL,  RS-232. 
TTY,  (EEE-4S8 

■  ei-OIRECTrONAL 

•  80  COLUMN— 100  CPS 

•  FANFOLU  Oft  ROLL 
PAPER 

>  AE-JNKA8LE  RIBBON 

■  HANDLES  SPART 
FOAMS 

•  COMMERCIALLY  SOLD 
AT  $11 96.00 

NEW  &  FACTORY  SEALED     $109. 00 

FOR  MORE  INFORMATION,  OR  TO  ORDER,  PLEASE  CALL: 

HORIZON  MANUFACTURING 

■  690  GREENLEAF  AVE.,  ELKGROVE.IL  60007  ■ 
PHONE:     312-439-1 234       FAX:     312-439—3799 

ALL  ORDERS  SHJPPED  BY  UPS 
II  AND  XX  RESIDENTS  INCLUDE  APPLICABLE  SALES  TAX 


AUTOPATCH 

WITH  REPEATER  CONTROLLER 


CES  510SA-II  FEATURES: 

•  Simple*  sampling  tor  tired  station  ■ 
operation 

•  Half  or  full  auptax  operation  for 
repeater  use 

•  Variable  sam  p+e  window  and  samptt       * 
rale  in  simple* 

•  Mobile  access  via  single  or  muffin  ■ 
tfigft  DTMF  codes 

•  Remotely  programmable  functions  ■ 
include  connect  code,  activity  timers, 
and  toll  restrict 

Regardless  or  your  auiopatch  requirements, 
reliable,  long  term  service  rorsmataur  fixed 


Supplies  programmable  logic  for  use 
as  a  repeater  controitef,  including 
XMIT  nana.  time.  TDF,  CW  IP  inteoal, 
and  courtesy  beep 
Remote  base  station  operation 
enabled  by  special  security  code 
Reverse  patch  capable,  automatic 
nnonQut  upon  receipt  of  an  inbound  cati 
Four  selectable  CW  IDs  lor  repeater 
or  patch  time  out.  patch  on,  and 
error  message 

trie  CES  Mode!  510SA  II  will  supply 
station  or  remote  repealer  sites. 


Make  The 


%&C 


Connection 


308  ON  READER  SERVICE  CARD 


Communications 
Electronics 
Specialties,  Inc 

931  &  Semoran  BtaUSutte  218 
Winter  Park.  FL  32792 


the. 

HAM  STATION 

P.O.  Box  6522 

220  N.Fulton  Ave. 
Evansville,  IN  47719  0522 

Store  Hours 

MON-FRI:9AM-6PM 
SAT:  9AM  -  3PM 

CENTRAL  TIME 

SEND  A  SELF  ADOflESSEO  STAMPEP 
ENVELOPE  {SA5EJ  FOR  NEW  AND  USED 
EQUIPMENT  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 
ICOM.YAESU.TENTEC 

FOR  SE RVICE  INFORMATION  CAL  L 

(81 2}  422-0252 

MONDAY -FRIDAY 

9:00  AM    12:00  NOON 


o 
ICOM 


TERMS: 

Oo  Npl  Include  Shipping 
Prka  ind  Availability  Subject  lo 
Cltangt  Wrtliout  Neuci 
Hesi  Orders  Shipped  Thf  Same  Day 

COD'i  Welcome 

- 


FT-747GX 

•  100  Walts  of  Economical 
Performance 

•  Dual  VFO's,  20  Memories 

•  Rei  elves  from  100kHz-30  MHz 

•  Built-in  CW  Filter  *  More 


IC-32AT 

•  New  Dual  Band  HT 
•RX  138-174  MHz 

440  450  MHz 

*TX  140150  MHz 

440  450  MHz 

•  5  Watts  Output  on  Both  Bands 

•  Pull  Duplex  &  40  Memories 


PARAGON 

•  Full  Featured  Syntnesized 
HF  Transceiver 

•  General  Coverage  Receiver 

•  tOOw  Output 

•  SSBr  CWT  FSK,  Optional  FM 

•  62  Programmable  Memories 

•  Made  In  USA 


FT212RH 

•  2  Meter  Moode 

•  Optional,  Internal  Digital 
Voice  Recorder 

•  RX  138-174  MHz 

•  TX  144-148MHZ 

•  45  Walls  Output 

•  FT-712  RH  Available  for  70cm 


IC-228A 

*  25  Walt,  2  Meter  FM  Mobile 

•  RCV  138-174  MHz 

*  TX  140-150  Mhz 

•  20  Memories 


ifconcept/ 


VHFJUHF 
AMPS 


•  High  VSWR  and 
Overdrive  Protection 

•  5  Year  Warranty,  6  Months  on  RF 
Transistors 

•  Ah  Units  have  GaAsFET  Receive 
Pre- amps 


►T     •    » 


Kantronics 

rzri 


mi 


1  •  .  -  , 

•  Packet,  WEFAX,  ASCII.  AMTOR, 
RTTV.  CW 

•  Simultaneous  Operation  on  HF 
andVHF 


AU 


ALDZ4T 

•  Dual  Band  Mobile 
1*0  149  9%MH£440450MH; 

•  ZSWaris  Outoul  on  Both  Sjnd* 

•  lentied  wjih  E«lfa  Feafuntt 


*  *  *  * 


1 


MFJ  1278 

•  Muit*-Mode  Data  Controller 

*  Packet.  RTTY  ASCH  CW  WEFAX. 

SSTV  Contest  Memory  Keyer 


Orders  and  Price  Checks  Call  800-523-7731 


Indiana  and  information 
Call  1-812-4220231 
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The  '850  Found  a  New  Friend 


ssssv 


QC6 


The  industry  standard  RC-850  Repeater  Controller  can 

now  talk  with  your  computer. 

and  print  out  the  information  programmed 
Into  your  con  troll  er.  And  view  your  system 
"front  panel*  on  your  computer  screen. 

You  U  find  the  RC-850  controller  on  the 
loading  voice  repeaters  around  the  world. 
ACC  pioneered  remote  programming  of 
repeaters  -  and  continues  to  pioneer  with 
remote  computer  access.    While  the  rest 
of  the  world  Just  talks  about  catching  upT 
ACC  continues  to  lead  the  way  in  advanced 
repeater  technology. 

Now.  with  Us  computer  Interface,  the  "850 
can  be  best  friends  with  your  computer. 


And  there's  so  much  for  them  to  say! 

The  "850  computer  interlace  improves  the 
management  of  your  voice  repeater  system. 
It  allows  you  to  command  and  program 
interactively  from  your  terminal  or 
personal  computer  using  a  MODEM  or 
packet  TNC.    Even  preview  and  edit 
repeater  messages  by  typing  words  from 
the  controller's  vocabulary  directly  into 
message  slots. 

Retrieve  and  catalog  data  relating  to  your 
site  measurements,  equipment  status  t  and 
repeater  and  command  activity.    Download 


occ 


advanced 
computer 
controls,  inc. 


235G  Walsh   Avenue,  Santa  Clara,  CA     95051      (4 OS)  727-3330 


CIRCLE  1  OH  READER  SERVICE  CARD 


ATV  CONVERTERS  .  HF  LINEAR  AMPLIFIERS 


DI$C0V£R  TH6  WORLD  OF 
FAST  SCAN       — „  TELEVISION 


HF  AMFUf  IEHS  frm  MOTOROLA  flUL  LETUPS        FERHQXCUBE  DEVICES 


Ccflipfeit  Parts  List  (or  HF  Amplifiers  Described  in 
the  MOTOROLA  Bulletins 

ANT&a  300W *160  70      EB63    J40W.  .  t  83  K 

AW762  HOW  I  93  25      EB27A  JQOW,.  11 3^.30 

ANf  W  20W I  83  79      EB1M  600 W  ..SUMS 

NfcWll   300  WATT  10-150  MHj  A-fflplilkt 

POWER  sp.LI.HHtt  ^LCOj^pjrJEns 


AMATEUR  TEL* 

ATV?  420-450 

AT VI   fl?n    450  (GaAS-FETJ 

ATV4  U02-928  [GbAS-FET 


RTERS 
J  44.K  Kit 
J  49.95  Kii 
.  %  59.95  Kii 


600  Watt 

1230  Wall 


|3~30MMz] 

£  ™     LH  L  ...  -  •  i  i  urn  j 

^"  *     ■" ^    "  Vllll'llll  IIIIN 


l  •     -■ 


*  59  95 
i  H9  M 


atoip  ^qgei^HXQMiBOLjHiABf 

SIL 139.95  Kit 

ZJ^TE ft  VHF  AMPLIFIERS 

3SW*tt  Model  315A I  79.93  Kii 

75-Watt  MtrttelSJSA   ...     1119.95  Kii 

Av&iEable  in  luL  or  wired  jn«l  tested 


iCOW  WP-450  MHt  PUSH-PULL  LIMEAR 
AMPLIFIER   -   SSa-fM-Aia 


KED67-FK  (Kitl 

KEBfi7-PCB{PCBMtd,. 
KEBGT-lfMiimjl)     


.$129.95 

.  1  1B.0D 
*   5.00 


F*r  KhjijiScrf  information  and  prices,  calf  n*  wntr.  for 
our  free  Citalrjft 


VK2CHQ-30/4B  RF  Cholt* 

5G-590r-eS-3B  Firrilt  Bead 

HEAT  SINK  MA TERtAL 

M(kJdI  99  H<hI  Siftk[G.5i:13>l.E) „., 

CHS  -6  Cihpper  Spreader (&jc$x  1/4)   

Add:  17.00  additional  shipping.. 

•W*  *U*  Mtt*k  H«nl-to-Fir>d  OBf ti 

CHIP  CAPACITORS 

WETALCLA0  MJCACAPAcrTORS 
RF  POWER  TRANSISTORS 

MRF14JG 

MRFtSIG 

MINI  -  CIRCUIT  MIXERS 

SBL-1 

SBL-lX 

ARCO  TRIMMER  CAPACITORS 

Add  1  2.130  for  shipping  and  handlist 


S 


1  20 

20 


122  00 

sieoo 


.$209  20 
.1196.80 


6.50 
795 


CCI 


I  Communication 
I  Concepts  Inc. 


iiiiislef  ctiatge 


121  Brown  Street  •  Qiylon.Ohie  45402  •  (51  J)  22Q^0677  '   ^^^^^^ 
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SAVE 
TIME 

and 

MONEY 

with 

THE 
HAZER 


Bring  things  down  for 
safety  and  convenience. 

Never  climb  your  tower  again  with  |hls  elevator  system.  An- 
tennas and  rotator mount  en  HAZER,  complete  sysiem  irams 
tower  In  vesica  I  upright  positron.  Safely  look  system  op- 
erates while  raising  or  lowering.  Never  can  fall. 

GompEete  kit  includes  winch,  100  ft.  of  oab!e,  hardware  and 
Instructions.  For  Rohn20  and  25  Q  Towers, 

Hazer  2-H eavy  duty  alum ,  1 2  sq,  f  i .  load  $297.0©  ppd, 

Hazer  3-Standard  a!  urn  S  sq.  M .  I  oad  S  21 3.00  ppd. 

Hazer  4-Heavy  galv,  steel  16  sq.  ft.  load  $273.00  ppd. 

NEW  for  ROHN  45  and  55  Towers 

Hazer B-Hrjavy  duty  galv.  steel  1B  sq.  II.  load  CALL 

BaH  Thrust  Bearing  TB-25  lor  any  ol  above  &S4,5u  ppti. 

Send  lor  free  details  of  aluminum  lowers  specifically 
engineered  In  ruse  with  the  Haier.  Twosizes:  M- 13(1 3,r wide} 
and  M- 1  $  ( 1 8 "  wide).  AH  boiled  construction,  no  welds.  Easy  to 
install  hinge  base,  walk  up  erection.  Complete  lower  UPS  or 
ah  freight  shippable.  Praas  Gambled  or  kjt  torni. 

Satisfaction  guaranteed.  Cell  today  And  charge  to  Visa, 
M saterC a  rd  or  mal l  check  or  money  order, 


GLEN  MARTIN  ENGINEERING  INC. 

me  3.  Box  322 

Boormlle,  MO  65233 

(81 S)  882  2734     FAX  81 6  882-7200 


CIRCLE  72  ON  READER  SERVICE  CARD 


"MADE  IN  U.S.A." 


I 


SINCE 
1965 


l 


We've  been  supplying  quality 

crystals  since  1965... long 

before  the  flood  of  cheap  imports. 

We're  still  supplying  quality 
crystals  with: 

•  QUICK  TURNAROUND 

•  LOW  PRICE 

•  HIGH  QUALITY, 

TO  SOLVE  YOUR 

CRYSTAL 

PROBLEMS, 

CALL  OR  WRITE 

FOR  THIS  FREE 

CATALOG: 

JAN  CRYSTALS 

P.O.  BOX  06017 
FORT  MYERS,  FL  33906 

(813)936-2397 


Waifrfr-Cafd 


TOLL-FREE:  1-800-237-3063 

IN  FLORIDA:  1  S00-226-XTAL 
FAX  ORDERS:  1-813-936-3750 


CIRCLE  22  ON  READER  SERVICE  CARD 


Number  26  on  your  Feedback  card 


ARTER  N' BUY 


QSLs  TO  ORDER.  Variety  of  styles, 
colors,  card  stock.  W4BFD  QSLs,  PO 
Drawer  DX.  Cordova  SC  29039 
BN8260 

THE  DX  ERS  MAGAZINE  Up-to-date, 
informative,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPD,  DX- 
CC  Honor  RoK  Certificate  2-*.  Send 
for  tree  sample  and  subscription  infor- 
mation today  PO  Drawer  DX.  Cordova 
SC  29039  8NB2fi1 

QSL  CARDS*  Look  good  with  top  quali* 
ty  printing.  Choose  standard  designs 
or  fully  customized  cards.  Better  cards 
mean  more  returns  to  you.  Free 
brochure,  samples  Stamps  appreciat- 
ed- Chester  QSLs.  Dept  A,  310  Com- 
mercial. Emporia  KS  66801 .  BNB434 

SUPERFAST  MORSE  CODE  SU- 

PEREASY.  Subliminal  cassette.  $10. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  new  supereasy  technique. 
$10  Both  $17  Moneyback  guarantee. 
Free  catalog:  SASE.  Bahr,  Dept  73-1, 
2535  Marietta,  Palmbay  FL  329QS 
BNB531 

SB-220  OWNERS!— Enhance  per- 
formance— add  new  features.  17  step- 
by-step  mods  which  include:  lunedno- 
put  6-  and  1 60-meter  operation,  heavy* 
duty  power  supply  mods,  full  OSK 
operation,  solid-state  bias  control,  and 
many  more.  Source  of  parts  included 
One  time  50%  rebate  for  new  mods 
submitted  and  two  free  updates.  10 
pages  of  tech  info  on  the  3-500Z.  Order 
today— $10  per  copy  plus  $1  postage. 
SASE  for  info.  Bob  KozJarek  WA2SQQ, 
69  Memorial  Place,  Elmwood  Park  NJ 
07407  BNB581 

WRITTEN  EXAMS  SUPEREASY. 
Memory  aids  from  psychologist/engi- 
neer cut  studytime  50%.  Novice.  Tech, 
Gen:  S7  each  Advanced,  Extra:  St 2 
each.  Moneyback  guarantee,  Bahr, 
Dept  73-1.  2535  Marietta,  Palmbay  Ft 
32905.  BNB624 

COMMUNICATIONS  BATTERIES 

NiCd  Packs/lnseris/Rebuilding.  Exacl 
Replacement  Packs:  Yaesu  FNB2/ 
Wilson  BP4  $22.95.  Santec  142/ 
1200(3  pin)  S23  95.  Commercial 
Packs- All  Types,  Call  Replacement 
Battery  Inserts  ICOM:  BP2/CM2 
$18  95,  BP3/CM3  St6  95,  BP5/CM5 
$24,95.  BP7/BP8/Rap  $29.95,  Ken- 
wood: PB21  $13.95.  PB24  $21  95. 
PB25/25H/2S  $25.95.  Azden:  300 
$21.95,  Standard  BP1/C1 18/Pace  MX- 
BT2  $25.95,  Tempo:  S 1/270  $23.95, 
SI.EAS.MSO  $23.95.  Sl5  $24.95, 
Yaesu:  FNB9  $14.95.  FNB4/4A 
£33.95,  TenTec  2991  $24.95,  Santec: 
KTBP  $16.95,  KTBP2  $23.95,  KTBPH 
$24.95,  Rebuilding:  Add  $4  to  insert 
price  for  factory  rebuilding,  or  send 
pack  for  quote.  S.A.S.E ./catalog.  In  PA 
add  6%.  M/C  &  VISA  add  $2/order. 


Add  $3  Shipping  per  order.  Phone: 
(814)  623-7000  (9  to  7).  Ask  about  re- 
placement ducks,  telescopic  &  mobile 
antenna.  CUNARD  ASSOCIATES, 
Dept.  7,  R.D.  6  Box  104,  Bedford  PA 
15522.  BNB62S 

ROSS  Sffiff  NEW  January 

SPECIALS;  KENWOOD  TS-140S. 
$789.90;  TS-440S,  $1039. 90;  TM- 
2530A,  $389.90;  TTAM100A.  S474.90; 
TM-721A.  $619.90;  ROBOT  450C, 
$664.99;  8G0H,  $329.99;  ALLIANCE 
HD-73,  $114.90;  AEA  PK-232, 
$287,50:  BT-1.  $79,90;  MP-20,  $89,99; 
(COM  IC-27A,  $334.99;  IC-3200A. 
$497.99:  IC-735,  $939.90;  IC-2KL. 
$1699.90;  Yaesu  FT-109RH,  $276.99; 
FT-726R.  $799.99;  FT-747GX, 
$657.50;  MFJ-989B.  $279  90  ALL 
L.T  O  (Limited  Time  Offer}  LOOKING 
FOR  SOMETHING  NOT  LISTED?? 
CALL  OR  WRITE.  Over  8780  ham-ro- 
tated items  in  stock  for  immediate  ship- 
ment. Mention  ad.  Prices  cash.  FOB, 
PRESTON,  WE  CLOSE  AT  2:00  P.M. 
MONDAYS  &  ALL  DAY  SATURDAY. 
ROSS  DISTRIBUTING  COMPANY,  78 
SOUTH  STATE,  (P.O.  Box  234H), 
PRESTON  ID  63263.  208-652-0830. 
SNB654 

COMPUTER  CODE  PROGRAM  for 

IBM  PC.  New  Does  most  everything 
and  moref  Best  value.  $12.  Moneyback 
guarantee  Free  details;  SASE  Bahr, 
Dept  73-1 ,  2535  Marietta,  Palmbay  FL 
32905.  BNB691 

CHASSIS  AND  CABINET  KITS  SASE; 
K3IWK,  5120  Harmony  Grove  Road, 
Dover  PA  17315.  BNB696 

ROSS  SSSSSSS  USED  January 
SPECIALS;  KENWOOD  PS-30, 
$134.90;  TR-8400/WMC-46TTM, 
$229  90:  VFO-240.  $159,90;  TM-401A/ 
TU-3.  $279.90;  TH-415,  $269  90; 
COLLINS  KWM-2,  $499.90;  312B-4, 
$259.90;  ICOM  IC-471H,  $79990;  IC- 
271H/WPS-35,  $799.90;  PS-2Q, 
$158,90;  IC-740/W,PS-35,EX- 
242,241  ,FL-45,  $695.90;  ROBOT  400 
&  RGB  IV.  $35990;  YAESU  FRG-7. 
$179.90;  FRV-7700A,  $7590,  LOOK- 
ING  FOR  SOMETHING  NOT  LIST- 
ED?? CALL  OR  WRITE.  WE  HAVE 
OVER  315  USED  ITEMS  in 
stock. MENTION  AD.  PRICES  CASH, 
FOB  PRESTON.  WE  CLOSE  AT  200 
P.M.  MONDAYS  A  ALL  DAY  SATUR- 
DAY. ROSS  DISTRIBUTING  COMPA- 
NY, 78  SOUTH  STATE,  P,0.  BOX 
234H,  PRESTON  ID  B3263;  208-852- 
0830.  BNB709 

$50  PACKET  DIGICOM  >64— soft- 
ware based  PACKET  system  for  Com- 
modore 64,  Software  is  public  domain 
and  requires  a  modem  for  the  0-64 
which  is  provided  by  our  kit.  Board 
plugs  directly  into  cassette  port  or  re- 
mote mounted   via  cable,   both 


connectors  included.  Watchdog  timer, 
reed  relay  PTT  and  PTT  inversion  op- 
tions included.  Power  derived  from 
computer,  Uses  7910  chip  -  no  align- 
ment required.  Switch  allows  HF  or 
VHF  operation.  Order  KIT#154  for 
$49.95  or  ASSEMBLY*  154  for  $79.95, 
both  include  FREE  DISC  Add  $2.50 
S&H  per  order.  A  &  A  Engineering, 
2521  W.  La  Palma,  #K,  Anaheim  CA 
92801;  714-952-21 14.  MC  or  VISA  ac- 
cepted. BNB732 

HAM  TRADER  YELLOW  SHEETS.  In 
our  27th  year.  Buy,  Swap,  Self  ham 
radio  gear.  Published  twice  a  month. 
Ads  quickly  circulate-no  fong  wait  lor 
results.  Send  #10  SASE  for  sample 
copy.  Si 3  tor  one  year  (24  issues). 
P.O.B.  2057,  Glen  Ellyn,  IL  60138- 
2057.  BNB741 

$$$$$  SUPER  SAVINGS  $$$$$  on 
electronic  parts,  components,  sup- 
plies, and  computer  accessories.  Free 
40-page  catalog  for  Self  Addressed  & 
Stamped  Envelope.  Get  on  our  mailing 
list  BCD  ELECTRO,  P.O.  Box  £301 19, 
Richardson  TX  75083  or  call  214-343- 
t770.  BNB749 

HAM  RADIO  REPAIR,  all  makes,  mod- 
els. Experienced  reliable  service 
Robert  Hall  Electronics,  Box  280363, 
San  Francisco,  CA  94128-0363;  408- 
729-8200.  BNB751 

WANTED:  Ham  Equipment  and  oiher 
property.  The  radio  club  of  Junior  High 
School  22  NYC,  Inc.,  is  a  non-profit 
organization,  granted  501  (CH 3)  status 
by  the  fRS.  incorporated  with  the  goal 
of  using  the  theme  of  ham  radio  to  fur- 
ther and  enhance  the  education  of 
young  people.  Your  properly  donation 
or  financial  support  would  be  greatly 
appreciated  and  acknowledged  with  a 
receipt  for  your  tax -deductible  contri- 
bution. We  sponsor  the  'Classroom 
Net"  on  7.238  at  1200  UTC  daily  and 
encourage  your  QSL  for  our  weekly 
award.  Please  write  us  at:  PO  Box 
1052,  New  York.  NY  10002,  or  call  our 
round-the-clock  hotline;  (516)  674- 
4072.  Thanks!  BNB762 


COMPUTER  CODE  COURSE.  Apple  tJ 
+  /c/e/GS.  C-64/128,  37  Modes, 
Graphics.  1-100  WPM,  menus,  pro- 
portional spacing,  variable  frequency, 
more  ($29.95).  With  wo  coprocessor 
($39  95)  Manual  ($10).  Check/MO 
LARESCO,  POB  2018-ST,  Calumet 
City  IL  60409.  1 -31  2-B91 -3279. 
BNB764 

INDIVIDUAL  PHOTOFACT  FOLD- 
ERS. #1  to  #1400,  $4.00.  #1401  up, 
$6,00.  Sam's  books,  $7.00.  Postpaid, 
Allen  Loeb.  414  Chestnut  Lane.  East 
Meadow,  NY1 1554.  BNB766 

VHF  TO  MICROWAVE:  GaAsFETs, 
MMiCs,  transistors,  etc,  SASE; 
WA31AC.  7148  Montague  SL, 
Philadelphia  PA  19135.  BNB771 

HAMLOG  COMPUTER  PROGRAM 

Full  features.  17  modules.  Auto-logs, 
7-band  WAS/DXCC.  Apple  $19.95. 
IBM,  CP/M,  KAYPRO.  TANDY,  CR6 
$24  95  73-KA1AWH.  PB  2015,  Pea* 
bodyMA0l96aBNB775 

WANTED:  Sunair  GCU-910A  or  GCLU 
935  Antenna  Coupler,  Ray  Dunham. 
1030  Hillside  Ave.,  Pacific  Grove  CA 
93950  BNB790 

ELECTRON  TUBES:  All  types  &  sizes. 
Transmitting  Receiving,  Mi- 
crowave .  .  .  Large  inventory  =  same 
day  shipping.  Ask  about  our  3-500Z 
special.  Daily  Electronics,  PO  Box 
5029  Compton,  CA  90224.  800-346- 
6667.  BNB792 

KENWOOD  430s  OWNERS!  Slop 
Scan  stops  the  scanner  on  busy  fre- 
quencies resumes  scanning  automati- 
cally after  an  adjustable  1-10  second 
delay.  SASE  for  1989  catalog.  $1995 
kit,  $29  95  assembled.  $3.50 shipping. 
JABCO  ELECTRONICS,  Rl  Box  386, 
Alexandria,  IN  46001.  BNB794 

VOICEGATE  communications  noise 
reduction  with  audio  squelch,  noise  re- 
duction, VOX  cassette  recorder  con- 
trol, 3  adjustable  audio  filters.  &  more! 
SASE  for  1989  catalog.  $3.50  for  demo 
tape.  $109.95  complete  (till  1/1/89). 
JABCO  ELECTRONICS,  R1  Box  386. 
Alexandria,  IN  46001.  BNB795 


r 


Barter  'N'  Buy  advertising  must  pertain  to  ham  radio  products  or  services. 

□  Individual  (noncommercial) «.,...,,»>  50<  per  word 

nCommercial . $1 ,50  per  word 

Prepayment  required.  Count  only  the  words  tn  the  text.  Your  address  is 
free,  73  cannot  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  clearly  or 
type  (double-spaced). 


1 


L 


No  discounts  or  commissions  are  available.  Copy  must  be  received  in 
Peterborough  by  the  first  of  the  second  month  preceding  ihe  cover  date. 
Make  checks  payable  to  73  Magazine  and  send  to  Rebecca  Niemela, 
Barter   N'  Buy.  73  Magazine.  WGE  Center.  Peterborough  NH  03458. 
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R-390A  RECEIVER  PARTS:  Fnfo, 
SASE.  CPRC-26  military  Manpack  Ra- 
dio. 6  meter  FM,  with  antenna,  crystal, 
handset:  $22,50,  $42.50/pair.  CPRC- 
26  Radio  only:  $9.50,  Add  $4  50/piece 
shipping,  $9  maximum.  Baytronics. 
PO  Box  59T,  Sandusky  OH  44870. 
BNB798 

QSLs  &  RUBBER  STAMPS— TOP 
QUALITY!  Stares,  World  Maps,  USA, 
Key,  Shuttle,  Globe  QSLs.  Report 
Form  Rubber  Stamps-  More!  Samples, 
$1 .00  [Refundable  With  Order].  Ebbed 
Graphics  t>7.  Box  70,  Westerville  OH 
43081    BNS807 

FLOOD  YOUR  MAILBOX!  You  get 
100*$  of  radio  &  electronics  specialty 
catalogs.  Send  $5.00,  name  &  address 
lo:  Electronic  List  Services,  Depl,  B. 
PO  Box  1683,  Brookhne  MA  02146. 
BNB811 

QUALITY  QSL  CARDS,  rubber 
stamps,  envelopes  and  printed  letter- 
head. Large  selection  at  attractive 
prices.  Sandollar  Press,  PO  Box 
30726,  Santa  Barbara  CA  93130, 
BNBS12 

WANTED:  Azden  PCS-4500  Regency 
HR-6,  Of  Genare  GTX-600.  Reason- 


able. Jim,  469  Jayson  Avenue, 
Pittsburgh  PA  15228.  BNB814 

WANTED:  Yaesu  FT-625RD.  FT- 
627RA,  or  FT-6S0R.  Also  wanted: 
ICOM  IC-505*  IC-551 ,  IC-551 D.  IC-560, 
or  IC-502A.  Reasonable.  Jim,  469 
Jayson  Avenue*  Pittsburgh  PA  15228. 
BNB815 

SLEP  SPECIALS,  TEN-TEC,  NEW 
BOXED  LATEST  PRODUCTION 
MODELS*  USA  MADE,  561  CORSAIR 
II,  562  OMNI  V,  585  PARAGON 
TRANSCEIVERS,  425  TITAN  1.5KW 
LINEAAR  AMPLIFIER,  HERCULES  II 
1KW  SOLID  STATE  LINEAR  AMPLIFI- 
ER, 229B  ANTENNA  TUNER,  MO- 
BILE HF  ANTENNAS,  PLUS  ACCES- 
SORIES, ALL  MODELS.  TAKE  GEAR 
IN  TRADE,  VISA/MC  OR  CHECK.  FOR 
BEST  DEAL,  WRITE  OR  PHONE  BILL 
SLEP,  704-524-7519*  SLEP  ELEC- 
TRONICS COMPANY.  HJGHWAY 
441  (  OTTO  NC  28763  BNB816 

COMPUTERIZE  with  the  "Amateur 
Radio  Operating  System,"  This  MS/ 
DOS  based  software  features  auto-log- 
ging, QSL  management,  AWARD  sum- 
maries. Contesting,  and  MORE.  Base 
System  $39.95,  Demo  disk  $10.00 
(credited).  SASE  brings  details.  Fun- 


damental Services,  1546C  Peaceful 
Lane*  Clearwater  FL  34616.  BNB81 7 

FREE  HAM  EQUIPMENT,  details  $1. 
P.O.B,  1631,  Arvada  CO  80001. 
BNBS16 

WANTED:  Panasonic  RFB600. 
Grundig  Satellite*  Magnavox  D2999  or 
any  good  quality  general  coverage 
multi-band  receiver.  Wade,  657  14th 
Ave.,  Prospect  Park  PA  19076, 
BNB822 

COMMERCIAL  HF  CW  IDENTIFIER: 

Quartz  1 0-Minute  Timer,  S  be  wave  Os- 
cillator, Complete  Instructions,  Guar- 
anteed.  $79.95.  DMR,  6126  Rex  Drive, 
Dallas  TX  75230-3429,  (214)  891-0509 
BNB623 

MACINTOSH,  ATARI  XL/XE/ST  * 
AMIGA  Amateur  Radio  software.  We 
have  several  public  domain  disks  avail- 
able lor  trade  or  $4 ,00  each-  Send  busi- 
ness size  SASE  specifying  computer 
for  list,  Write  WA4EFH,  P.O.  Box  1646, 
Orange  Park  FL  32067-1646.  BNB824 

PRO2004  OWNERS  INCREASE 
CHANNELS  to  400,  SCAN  SPEED  TO 
30  CPS.  COMPLETE  KIT  $35.00.  IN- 
STALLED $55,00,  LESTER  JERNI- 


GANt  P.O.  BOX  2406.  ORANGE  PARK 
FL  32067-2406,  BNB825 

WANTED:  SB220  Of  SWAN  MARK  II 
Linear — AS  IS  condition — Samuel 
Lack  W5DOE,  Box  577,  DeRidder  LA 
70634.  Call  collect  (318)  463-6964. 
BNB826 

WANTED:  Xtal  controlled  220  MHz 
transceivers  (such  as  the  model  made 
by  Midland).  (517)  627-4095.  10100 
North  Cochran,  Grand  Ledge  Ml 
48837.  BNB827 

NEED  SCHEMATIC/SVC  MANUAL  for 

Hall ic rafter  SX-140.  Will  pay  cost  and 
parcel  Pedro  L  Candetario.  Bo  bad  ilia 
JT-1*  Levittown,  Puerto  Rico  00949. 
BNB828 

— — ^^^^^^^^^^»— — 

QUALITY  HAM  SOFTWARE  for  the 

IBM-PC  and  compatibles.  Many  share- 
ware and  public  domain  programs  for 
all  aspects  of  ham  radio.  Business 
SASE  for  catalog.  JK&S,  Dept.  SB, 
PO.  50521.  Indianapolis  IN  46250- 
G521.BNB829 

WANTED:  HW-101   and  HP-23  for 
parts.  Need  not  be  working,  Write  stat- 
ing condition  and  price.  RTO,  4166 
Maple  SL*  Berrien  Springs  Ml  49103 
BNB830 
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ALX-2T 
ELH-22 
ELH-2300 
ELH-260D 


40995  Call 
42a95Call 
46a95Call 
637.95  CaM 
23595  Calt 
9000  Cal 
iQaOOCaU 
\  67.00  Calf 


SOWFArnp  167.00 

ARRL  BOOK  UBRARY 


800-426-289 


-754-1200 


HOURS  M-F108  Sat  105 

Prices  subject  to  change  and  avatfatwfity 
12581  Central  Ava  N.E,  Blaine,  MN  55434 


COMPUTERIZE 
YOUR  SHACK 

Control  up  to  eight  digital  radios  simultaneously  f  ram 
your  MS-DOS  microcomputer?  DataGom,  Inc.  offers  a 
series  of  software/ hard  ware  packages  that  Interface 
with  many  current  synthesized  rigs.  These  include: 

ICOM  735.  IC-761,  IC-781t  IC41700G.  IC-R71A 

Yaesu  747,  757GX,  75TGXII,  767,  9600 

Kenwood TS-440,  TS-940,  TS*140h  TS  680F  711,  Bllt 

R5000 
Datacom  couldn't  be  simpler  to  Install.  The  user 
doesn't  need  to  knew  anything  about  MS-DOS— the 
installation  program  does  It  all!  After  Installation,  the 
user  sets  the  parameters  with  menus. 

These  packages  allow  complete  control  of  these  rigs 
from  the  keyboard,  and  more!  Datacom  adds: 

*Scan    functions    added    to    radios    that    don't 

atlow  this  from  the  front  pa  net. 

♦Frequency  and  associated  Info  memory  limited 

only  by  disk  storage. 

*  Tabular  screen  display  of  all  of  the  channels 

stored  in  memory,  atong  with  a  full  description  of 

each.  Including: 

—mode  (LSB.  USB,  FM.  etc.) 

—eight  character  alphanumeric  description 

— signal  bandwidth 
•continuously  variable  scan  deiay  from  100 
milliseconds  dp 
*a  full-featured  logging  utility 

AVAILABLE  FOR  IBM  PC,  XT,  AT,  80386  25SK  RAM 
1  S£R(AL  PORT  AMD  1  FLOPPY  MINIMUM 
PROGRAM  WITH  INITIAL  LIBRARIES  99.95 

RS-232  TO  TTL  INTERFACE  ONLY  (NEEDED  IF  DON'T  HAVE 

MANUFACTURERS  INTERFACE) 
EXTERNAL  INTERFACE  ALLOWS  4  RADIOS  99.95 

I NTERN AL  PG I NTERFACE  W7 1  SERIAL  A  I  RADIO  PORT  1 29.95 
SPECTRUM  ANALYZER  MODULE  (CALL  FOR  PRICq 

COMPLETE  SYSTEMS  INCL. RADIO,  INTERFACE,  COMPUTER, 

AVAILABLE  (CALL  FOR  PRICE) 

DATACOM,  INT. 

8081  W,  2 1ST  LANE 

HIALEAriFL  33016 

AREA  CODE  (305)  822-6028 
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PRACTICE  CODE 

ANYWHERE! 


AT  HOME 
IN  CAR 
AT  LUNCH 

•  Fits  in  Pocket 

•  Long  Lasting 
Batteries  Intl. 

•  Clear,  Crisp  Tone 

•  Free  Wallet-Size 
Code  Card  Incl. 


*„,:  you  can  turn  free  time  into  powerful 

code  building  rime,  For  novice,  CW,  and  advanced 


Ca.,  or  info 

1408 
662-2659 


ORDER  TOLL  FREE:  1-800-34^72*3 

Or  Moll  Check,  Honey  Order  ro 
5TART0NE  ELECTRONICS 


P.O.  8ox  404,  Aptosr  CA  95D01-0404  " 

Rush  Shipped;  IsKIok  Eccli  orto  add  $3.50  shipJJifltid. 


BEST  NOVICE  KIT!  $19.95 


2  Cods  Tapes 

112  pgSludy  Guide 

FCC  Tetf  A  Answers 

Maps,  Charts, 

Coupons 

&  More. 


SAVE! 

BUY  BOTH 
FOR  ONLY 

$39.95 


^Staflone 

^fcLECTRUNICS 
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Affordable  Packet 


PacComm 


H%MQpQWEft4 


ifetll 


OCD      Mh        ft*      CO*      PWK 


TINY-2  is  our  new  low-cost  high- 
performance  standard  for  packet  con- 
trollers. Thousands  already  in  use, 
worldwide  A  perfect  beginner's  unit 
Complete,  wired  f  i  |Q  95 
and  tested,  only     JL  X^/m 

BENEFITS  and  features  of  both  units- 

□  Optional  personal  message  system 
(mini-BBS)    Add $10.00 

D  Tiny  enough  for  briefcase/portable,  yet 
large  enough  for  easy  experimenta- 
tion or  repair 

D  1-year  limited  warranty  excellent 
customer  support 

D  RS-232  and  TTL  compatible— all 
connectors  supplied. 

□  Latest  AX,  25  software, 

TCP/IP  (KISS) 
module  included. 


MICROFOWER-2  is  our  remarkably 
compact,  18-ounce  unit  using  upgraded 
TAPR  TNC-2  technology  that  requires 
less  than  40  milliamps!  For  very portable 
operation,  solar  or  battery,  you  need  not 
pay  more  for  a  TNC  thats  about  the  size 

of  your  HT!  Was  $17995 >  SI  CQ  95 

now  at  a  low     A  J  jf* 

D  Fully  compatible  with  ROSE  &  NET/ 

ROM  EPROMs, 
D  32 K RAM,  32 K  ROM,  4.9  mHz  CPU 
D  Xtal  controlled  modem,  compatible 

with  use  on  10m  HF/VHF/UHE 

TO  ORDER,  toll-free  with  major 
charge  card,  call:  1-800-223-3511 

Technical  support  tine: 
813-874-2980 


m    pj£„ 


Pac-Comm 


3652  West  Cypress  SL,  Tampa  FL  33607 

Please  send:  D  Tiny  2    □  MicroPower-2    D  TNC-220  info.    □  FREE  Packet  Catalog. 


Cati 


Address 


City 


Zip 


Cant  Number 


Exp  Date 


Money  Back  Guarantee,  Add  S3-  shipping/handling  per  order,  FL  addresses  add  6% . 
Major  Credit  Card:  give  number,  expiration  and  signature.     FAX:  81 3-872-8696 


■n 


CIRCLE  332  ON  READER  SERVICE  CARD 


CIRCLE  152  ON  READER  SERVICE  CARD 

73  Amateur  Radio  •  January,  1989    87 


Number  34  on  your  Feedback  card 


73  ADVERTISERS  INDEX 


R.S.?  page 

279    Ace  Comrnunicahons  42 

355  Ace  Communications  .97 
335   Ace  Systems  16 

1  Advanced  Computer  Control     -  84 

66  Advanced  Electronic  AppSi        .  95 

67  Alinco  Electronics                 104 

194  All  Electronics  Corp  73 

•  Allied  Appliance  &  Radio -    65 

•  Amatetir  EEecironlcs  Supply 56 

314   A  mention    .  .    76 

4  Amldon  Associates  ,73 

89  Antennas  West  28 

90  Antennas  West         28 

236    Antennas  West  57 

302  Antennas  West  .'.  65 

303  Antennas  Wesi  6$ 

304  Antennas  Wesi  15 

5  Antennas  Wesi  103 
107  Antennas  Wesi  89 

271  Antique  Radio  Classified 28 

328  Applied  Digital  Research  62 

•  ARFIL  ...    103 
338  AshtonlTC  28 

•  Associated  Radio  74 
16  Asiron  Corporation                     .  49 

357  ATFab  55 

243   AXM  Inc. .    .  57 

158   Azimuth  Communications  ,  81 

137   B  &  B  Instruments   16 

S3   Barker  &  Williamson 70 

41  Barry  Electronics  Corp,  . , , 43 

42  Bilal  Company 103 

176   Bird  Electronics  Corp.  , 101 

156   Buckmaster  Publishing  26 

7  Buckmaster  Publishing  65 

365  Buckmasief  Publishing  .  103 

92  Burghardt  Amateur  Radio  31 

■  Butternut  Electronics  89 

356  C&SSalesInc  62 

•  CB  City  International  103 


n»3.* 


page       R.S.- 


page       R.S.I 


-      I      ft     * 


+    i    ■    i    r 


•    •    •    *•    *    % 


CESlnc. 

Cleveland  Inst,  of  Electronics 

Coaxial  Dynamics 

CommpirteCorp.  

Communication  Concepts     . 

Communications  Electronics 

Communications  Specialist 

Connect  Systems 

Contact  Easi  

Cotronics  Inc. 

Creative  Control  Products 

Daia  Com  International  . . . 

Davie  Tech,  fnc 

Dayton  Hamvention 

Delaware  Amateur  Supply 

Den  iron  Radio  Corp 

DiQimax 

Digital  Radio  Systems  Inc. 

E.H.Yost 

Electron  Processing 

Electronic  Equipment  Bank 

Electronics  Book  Club 

Engineenng  Consultants 

EpsitonCo 

Fair  Radio  Sales 

GGTE 
93   GtHei  Shortwave 

17    G LB  Electronics 

72   Glen  Martin  Engineering    , 

273   Gordon  West  Radio 

346   Great  Circle  Maps 

GTI  Eiecironics  . . . .  

GTI  Electronics 

Hamtromcs  ...... 

HamtrOhics,  Inc. 

Heath  Co. ..... . 

Heath  Co 

Horizon  Manufacturing 

Hustler,  Inc. 


157 

186 

343 

99 

121 

10 

12 

334 

367 

306 

147 

310 


263 
342 

239 
112 

291 

■ 

128 

* 

324 

75 
339 


327 
326 
309 


t     4      i      t     4     m 


306 
269 


354   1COM  America 


83 

• 

65 

358 

81 

97 

26 

22 

84 

245 

34 

* 

2 

272 

.   t 

94 

57 

■ 

52 

• 

65 

• 

87 

• 

15 

138 

75 

25 

78 

47 

15 

336 

15 

101 

103 

114 

57 

24 

70 

162 

96 

348 

67 

295 

102 

252 

55 

187 

65 

43 

163 

23 

127 

70 

323 

64 

349 

27 

■ 

15 

292 

65 

96 

46 

* 

103 

■ 

25 

152 

93 

178 

92 

366 

33 

66 

31 

66 

C2 

30 

Indiana  Hamfesi    .  .     

Inter  con  Data  Systems 

Intern  alio  nal  Radio . .    

Jan  Crystals     

Jensen  Tools  &  Alloys  . . 

Jo  Gunn  Enterprises   

Jun's  Electronics  .         

K9RKA-ATV 

Kenwood  USA.  Corp 

Kenwood  U.SA  Corp 

Kenwood  U,S.A.  Corp 

KW  Lithe 

Lindsay  Publications 

Madison  Electronic  Supply 
Maggie  re  Electronics  Lab 

Magnaphase  

Maxcom  Inc  

Metro  Priming 

MFJ  Enterprises    

Michigan  Radio     

Micro  Computer  Concepts 
Micro  Cont  Specialities 
Midland  Technologies 
Mission  Communications  & 

Consulting  

Mobile  Mark  ..... 

Motion  Electronics 
National  Tower  Co. .... 
Naval  Electronics  ..... 
Nemal  Electronics  .... 

Omar  Electronics 

Orlando  Harncation 

P.C.  Electronics 

P.C.  Electronics 

PafrComm  

Pacific  Cable  Go.  Inc  .. 

Packet  Products       ... 

Penphen 

Pipo  Communications  . 

QEPs 


102 
SS 
55 

84 
55 
65 
101 
55 
04 

7 
10 
57 
55 
16 
47 
97 
69 
57 

3 
88 
46 
74 
48 

46 
70 

103 
27 
52 

.  97 

,  57 
51 
89 

.  53 
87 
57 
57 
28 
30 
48 


145 

34 

143 


254 


332 


244 

250 

51 

163 

37 

82 


55 

150 

115 

• 

136 

79 

298 

38 

• 

319 
191 
165 
351 


QSO  Software 
Ramsey  Electronics 

RFEnterpnses     

RF  Microtech 

RF  Parts  

Ross  Distributing 
Sangean  America 

Satellite  City 

73 

Back  Issues 

CB  to  Ten 

Code  Tapes  . 

Dealer 

DXMap 

QSLs  

Subscription 

Uncle  Wayne's  Bookshelf 
Software  Systems 
Software  Systems 
Spectrum  Communications 
Spectrum  International 
Star  Tone  Electronics 

Stone  Pubtfshmg 

T.S.  Skogen  Etchings 
TAB  Books 
Tandy  Parts 
The  Ham  Station  . . . 
The  Meadow  lake  Corp. 
The  Radio  Works     . 
The  RF  Connection  , . . 
Tropical  Ham  boree  ... 
UnadiHa/Antennas  Etc 
Vanguard  Labs 
VHF  Communications 

W9INN  Antennas 

Wneaion  Hamfesi  (WCRAJ 
Wi-Gomm  Electronics 
WNW  Associates 
Yaesu  Electronics  Corp 
Zeltwanger  Electronics 


page 

...46 
...  39 
.■_.  90 
.97 
37,66 
...  28 
...23 
...87 


. .  .  ■ 


73 
68 
68 
52 
68 
68 
17 


40 


26 

97 

87 

65 

62 

61 

33 

83 

89 

48 

48 

47 

52 

57 

57 

28 

73 

62 

23 

C3 

28 


313-469-4656 

28360  South  River  Rd. 
Mt.  Clemens,  Ml  48045 


WE  NOW 
HAVE 


SALES 


SERVICE 


'ALL  PRICES  SUBJECT  TO  CHANGE 


iCDM 

HC-T»* 

BC«1A 
C-736 

«.M* 

Ft  «M 

CJ7K 

C-»A 


QUfW 


MEW  «#•»  -MrJTti  flpn.m  qng  MOST  ADVANCED 

PIGQUTHI 

0*w  0/irt  cwg  tti*jfeiiai  «K**«wt  flirt  cvq  ng 

tkirf ct* q mew A*ym^w  fir  ft'CMCM  nan  ftfuv^o1" 


cot*. 

ICJ7SA 
JGJ7SM 

C-173 
IC-4.75A 

IC476H 
(C400 

IC5AT 


I&4AT 
IC-MT 
NC-MAT 

IC-MAT 
>C^3*T 

c**«r 


PWCEO  TO  CLEAJI  fM»  OUTt 

Dttn*  if  maHm.  5"V  ptfKw  COW  & 

NEW  too*  *r&  m  mom  **•  Tup  Ond  5*Ntw  OMt 

«W  22Q  m  wcm/miKpt  Anmtw  fm  fn*i  COM! 

HEW  Wcm  M  rnudiffb**  ft* 

NEW  l00*7felfi  tt>  (nndafpt  run  faiggaai  gun  far  UHF1 

HEVi  mmgla  cenlrot  mnHmqind  fM  ■« .  NEATH' 

1  5rt  2m  l^hHUPd  HI 

Thr  IC  'J A  F  KM  hBci  In  pmuuciujn  Inngof  |hin  any  uttwr  HT 

pToducpd  r-cn  Itui  Him  mirlil .  rm»t  lirttd.  tried  and  nuclll 

EM  wrB*n  at  IC  JA1  .148  (X) 

*40wfK*«iiriC3AT  34100 

2m.HTn«nwftfn»i^DTMF  409  OO 

25.*  H?  Httattirtjr  MF  frvif  to*  nOKlmtP1  441  M 

3*4iOHT*feMDTUF  Ml  :v 


l« 


»D0      31Vfli 


vjumi 

FT-75T 
FT»7571l 
WT-7J&QX 
FtJ3m 


!*$TX^**^AiLl«dFA<Xt4JUi«^reF(THetfO*jLM» 
CALL  »OR  HMRPRMATC**  J«CXHWCMMI10NS  AND  OUR  DttOOUKT£0  PfllCESr 

mtMi 


FF  -■  -  - 


I 


Htm  trnprmmQ  » •ruoo  757 
MEW»  Econemj  *if  JiCVH 
ME  rtTf  m^maum  W*iL  HF 
Gnl  op»9  rtntl  i 

VMMjMF 


IWUtd  *lrWH^A*# 


1ST        OUAS> 
KN9P0    *«74« 


r«06     Oil 

WOO       5T4M, 

i?4  a 


WESTOOiTHEfVUt.N|0*TihrtCAftOESSOniES  CMlUSron 
MFOAIUTKIN.  RECOUMfUpAl  IDHS.  AMD  OUR  DtSCOUUT  PfliCES" 


MTf- 


HOT         OURS' 

UltH  174  OS 
MOOS      7S**s 

ir««  1499  94 
7M«»  §624  9S 

J  444  3fe 


a»94 


HOURS 

TUE   WEDS  10-6 

THU   FRI  10-9 

SAT  10-4 

Come  see  our  Holiday  Specials  at  our  New  Location 


FT-ttft! 

Mini  JmHT/DTMF 

334.95. 

209.55 

FT-33fl 

MiniJJOHT.iriTMF 

309.35, 

329*5 

FT-71A 

Mim  4*0  HT7DTMF 

340  » 

31S94 

FT-atfflH- 

Kb  49»  JtfBdMMf  mom* 

440  96 

aii  n 

FT^)TTflU 

CT».rtrt.»FTJMRM 

O9  05 

3»i?5 

FT-Jr  tflM 

«40  36*  FU  witnaURr  nnu 
ltw2!iM'«4|Kb^treortHiiwiTi*b«tt' 

OHI 

t- 1  ;-; 

ranumtm 

^nlbM 

^  I^^^M  Of  B^B  1  «BW*  ^  Hbf  Igfff  M^- 

4S*OS 

FT>f1Jf«H 

h^l  tKM  41* HH  H4Jbl« 

MK 

FT-jiffln 

►*c^»  T  ka  J^*  ?0c?t  ?rtfc 

*E 

4i*as 

H«  STOCK *COM*l±ttL«CFt«^ACCCS*OMiS 
CALL  CS  FOB  H4TQW4AT1C1N,  fWUQM*gl»C*TO«S  AAO  Qu«  t  Q* 

KtMMOe  LBt 


Tuac* 


TS-140» 

R-5OD0 

R-?WP 
.IJ  i 

TM-2530A 
TV-M50A 
TM-23JM 
TM-36MA 

7WJ1Q0A 

TW-0214 

TU.77TA 

THJ1BT 

TtMtBT 

TH-25AT 

THflqiAT 

TH-315A 
FH-419A 

nKSM 

TU-4?lA 

in«iA 

fS-7ttA 
1541 1 A 


Compact  pwi«TI  »cvi  OKdlbv  priotmi 

Cen«Kt  0tiH  rwmg  «tt  WFtM  En  MTTtfl  CDVl«*Qf  M 

■fl ' ing*  b"rt"  'K«irtrf  TOO  MH'MH  y  QhahirMt " ' 
Q*A4H<4i  C0¥**0*  'WW"  1 0  rn»mnn(i»iiS  dOCM 

Wiiiw  li*hii  rKtaHiH ,  1  DO  rafemfrw* 

100-  IB  msiif  UtfAJU  Amp  2wf>EP 

Zaw^mmabiliaJPTMF 

4!iw  ?in  ntotiH^ffiiTMF 

/QwtmrnObllo^TMF 

if5w^3Cmntiil^DTMF 


144»K 

1340.00 

040  « 

ii«o  a& 

HM0JQ 

•*•  H 

L-*Jas 

I0409S 

(OOOfi 

plO.99 

023  95 

sioaa 


k# nwooO' 1 3 fii D i  Mrles  ridloi  if*  DC5JDCi  compaliHi 


3mf440duj*t)*J«nM«a 

anW»Od*iin«(MfflB*« 

3HV440  MhfM*  <ty*  MRd 

220  *m*m  21 BT 

MOwwtfillOTF 

HCW  MM  XU  STMTMBI2ED  Iftm 

440  dwun  pckhi  HT  *r  DTrf 

2n3»nri0< 
2303mwiD- 


73S» 
.720  96 
200  OS 


ICW 


t2QKf 


3^196 
300  OS 
4*1  B 
tlltfi 
4»« 


-  15 

i?05  OS 
1000  00 


Z1*tO* 
1024  OS 

t014» 

129404 

10S90S 
0D4.8S 
97400 
864  96 

6*?.95 
4*&4D 

1399.96 

424.BS 
44O.0Q- 
529  95 
■Itd.M 

514  96 
01996 
OiOOS 
254  fl& 

234  35 

ai*as 
iv  x 
200  OS 


»*.9S 
■00996 

noi  m 


00  MTtUJTf  M  A MG  WAT  -  Ufi£ TM|  HJUWOW  TWW*  .  7 M.01 11 

«Vt5TClCRACQ»A^ETtLtf4EOFt(EMWOOO  ACCESSORIES. 

teCOUtALNOAnONS  AND  OUR  LOW  PffiCFO  lOKOSO 


CIRCLE  162  ON  READER  SERVICE  CARD 
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MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC-200  fill 
using  any  plain  paper  copier 

•  Iron  film  on  to  copper  clad  board 

•  PeeJ  off  film  and  etch 

convenient  8^  x.  1 1  size 
With  Complete  Instructions 

SAVSFACTION  GUARANTEED 

5  Sheets  for  $3-95  10  Sheets  only  $5. 95 

add  s  1.25  postage       fiY  ffe*  odd  sa*o  t&* 


The  HF5B  "Butterfly"™ 

A  Compact  2  Element  Beam 

tor  20-15-12-10  Meters 

Operate  As  A  Di  Pole  on  17  Meters 


The  MEADOWLAKE  Corp. 

Dept.  D.  P.O.  Box  497 

Morthport.  New  York  1 176S 


Butternut 
Verticals 


Butternuts  HF 
verticals  use 
rughesf-G  tuning 
Circuits  (not  lossy 
traps!)  io  outperform 
all  multioand  designs 
of  comparable  size? 


Model  HF6V 

•30  40  30  20  I S  and  iQ  meira 
auiomatic  b£nd5*Hdhmg 

■Add-on  NjI  Idf  17  and  I?   fillers 
avaiiable  now 
•26  rt  up 


w 


CIRCLE  55  ON  READER  SERVICE  CARD 


here's  the  Beam? 

trjobrnaive  DX  Gain  Antenna*  for  60  thru  10 
EasiU  bidden  •  Install  Had  •  Fixed  or  Portable  * 

lWi  i  SmctcT  ftsicwu  with  ml  DX  PwkIi 
kiJdra  ia  dm  pk*rt-  V**  ciafi  *«  il  is  J  y<mr 
Bn£«K-n  ctn\  eiriTf .  B*i  il  works  DX  tovfcwt 
uvwiy.  H->w  ibout  a  tow  prcCtk  JfQMCVJO  tri- 
binJcr?  Or  1 1  dm*?!  moic+idJif  f*r  At  »m%,* 
All  tanty  fvi  itw  po<Jwib^k-pEWcJ  $3  la  S#*. 

Work  DX  without  telling  Ih*  neigh ban 
Airmail  Infogftcfc  S]       AntefMtiS  WcS  t 

Box  50062-$.  Provci  in  Mmr-     (60H   373-8425 , 


CIRCLE  107  ON  READER  SERVICE  CARD 


•  Unique  design  reduces  sizi 
but  not  performance, 

•  No  lossy  traps;  full 
element  radiates  on 
all  bands. 

•  Turns  with  TV 
rotor 

•  19lbs, 


JANUARY  4.  1983 


#*##»»* 


*-*•■§-*      - 


#     «     *     *     # 


A  CURE  WAS  FOUND 
FOR  THESE  DISEASES  : 


1 .    REFLECTID  POWER-ITCH 


S.     KNOB-ITUS 

3.  QRM-DEAFNESS 

4.  BUTTON-PHOBIA 


5.    SWITCH-CAHKER 


6.    SUPER  TUNER-BLUES 


CROSS  HEEDLE-EYES 

* 


AUTOMATIC  ANTENNA  MATCHER  «! 

FOB    ALL.    S.S.B.    RADIOS 

•&  ONE  SHOT  GUARANTEED  TO  LAST 

AT  LEAST  FIVE  YEARS! 

MAXCQM,   INC.    BOX    BOS,  FT.   LAUD.,    FL.33302 

I 


THE 


"  WAX COM  r&  ■  r*g»il><*d  tPMlnmirk  ind  ■»  C"»n«d  &t  Mflj.com  Elad'oitici,  <nc 

BOTTOM    LINE;       "MAXCdM    WORKS" 

CIRCLE  101  ON  READER  SERVICE  CARP 


Model  HF2V 

•Designed  tor  ih-e  low-band  DX&r 

•Aulamotic  bandswMchmg  on  30  and 
40  meiers 

•  AddK?n  urns  tor  160  and  30  of  20 
motsti 


►32  fm  tan  -  may  oe  lop 

adOfl*oftai  bandwidth 


MM 


For    more    information    see    your 
deafer  or  writ*  (or  a  tie*  brochure 


8 


BUTTERNUT  ELECTRONICS  CO 


405  East  Market.  Lockhart,  TX  78644 


AMATEUR  TELEVISION 


SMILE!  YOU'RE  ON  TV 

Only 

$299 

Designed  and 
built  in  the  USA 
Value  +  Quality 
from  over  25/ears 

in  ATV^WfiORG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV.  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  1 3.8  Vdc 
and  TV  set  and  you  are  on  the  air... if s  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xtal  on  439.25,  434.0 
or  42625  MHz,  runs  on  12-14  Vdc@  .5A,  and  hotGaAsfet 
downconverter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5*.  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70P  33,  &  23cm  bands. 


(818)  447-4565  m-t  Ban.-5:3upm  pat. 

P.C.  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (W60RG) 
Maryann  (WB6YSS) 
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rf  enterprises 


•  We  Specialize  In  Antennas  &  Towers.       •  We  Ship  Worldwide. 


ANTENNAS 


KLM 


World  Clssi  Anlinwi  I  of  the  Serious  Ameteurf 

KT34  A„>+,„„ $395.00     KT34XA (685.00 

MonobandersL  80-10  Meters! 
High  Performance  VHF  A  UHF  antannaa. 


TH7DXS 
Explorer-14 


toy-gain 

Trlbindart 


TH5Mk2S 
TH3JrS 


204  BAS 
155  8  AS 
103  BAS 


205  BAS 

106  BAS 


MoAobinatf* 

203  BAS 

153  BAS 

66  BAS 

VHF.  OSCAR  1  VERTICAL  ANTENNAS1 
NEW!  High  Performance  1 44  ft  432  MHz  Antennae, 

Cell  For  Ptfcea! 


WINTER  SPECIAL!  The  "A3S." 

The  Popular  A3  wilh  Stainless  Steel 
Hardware  at  a  Special  RFE  Price. 

Fn'H'Q      m      mm     ¥■*■■■■■     fe     ■     I     ft     I     fl     ■    *    +    I     <i    ft    *     I     *    •■-    *    -i 

A?44  Add  on  Kit  * * ******* **  «^ 

A3SK  &  A4SK  Stainless  Kits ^V 

AV3  &  AV5  Vertical* r y^ 

APS  &  APR  16 V 

40-2CD  2-el.  40  Mtr.  Beam 

Monobanden  For  10,  15,  4  20  In  Stock! 
fil7^B  6  Mtr  BOOMER- _ 

"3^3,    A3U~D    IIHIUIMIIIIIIHIIIII m......m^ 

A147H,A147-20T«« immMM.»MM  fcV 

215WB  &  230WB  15  a  30  e»  2  Mir *>* 

AOP-i  Satellite  System ....„.,       Q* 

421  eXL  &  3219  for  \  44  1 4«  MHz 

220fl,  424B  BOOMERS-.™-* 

Large  Inventory  Ot  Other  Antennas  1  Accaa  aorta* 

BUTTERNUT 

H  F6V „  *    HF2V . 

FesKIKi™ tX^STBitlUt, *>*" 

TBFMttECoil......  O         803000  Antenna^  G" 

HF5B  . .  < .  . ,  . CALL 

ALPHA.  DCIIA 

DX*A S40.96        0X00      64.95         DX-KT  *~*  27.50 

NEW1  OX  CC  AH  band  dlpole $79.99 

Full  line  Alpha  Delta  switches  &  TransMrapet 


GBTV  , . . ,  tmm       5BTV , . ,  1124  05 

Qe-144B 0A.95        07*144    _ 114,96 

G7  220 „  114.95 

Mobile  Systems,  CALL! 


TA33 
TA-34 


MOSLEY 

CLASSIC  33 
PR0^67 

TONNA 
ANTENNA  SPECIALISTS 


ROTORS 


HOftOOa    .CALL 

I  An  ■.■■■■■iiiiiif  Ina^JjaLeV 

HAM  IV CALL 

CO  461 CALL 

Wa^MaW,,  rtnTTi  ■  \anLL 

ALLIANCE 


YAESU 

Q40CW400RC CALL 

GG00RC CAUL 

KR2000RC CALL 

G  54008 CALL 

DAIWA 


>WI<_„CALL   WW  TSO  PE. ».*».«.».. CALL 


■ 


MODEL  SGI  CORSAIR  II 
OTHER  TEN  TEC  PRODUCTS: 

Model  585  Paragon 
Mods)  425  Titan  Linear  Amplifier 
Model  229A  2KW  Antenna  Tuner 
Model  2510  Satellite  Station 

Full  tine  of  filters,  power  lupphtt   mobile 
antennas,  and  accessories  In  nock. 


FT-757  GXII 


All  Mode 
Transceiver 

it 


FT-727 
Dual  Band 
Handheld 


FT-212RH 
2  Meter  Mobile 


AMPLIFIERS  &  TUNERS 


NYE-VIKING 

MB-V-A 
MAGNUS  SOLID  STATE  HF  LINEAR  AMPS 


MFJ 

CLOCK*        ACCESSORIES      ^^fls 


SPECIAL! 

989B  Tuner  $275.00 

ASTRON  POWER  SUPPLIES 

Rack  mount  and  speaker  models  in  slock! 
RS-4A      .$37.95     RS-7A    ...49.95     RS-12A  ....  69.95 
RS-20A    .88.95     RS-35A  ,.  135.95     RS  50A       193,95 
RS-20M    .  106  95     RS35M  .  .  15395     RS  50M      216,95 
VS-20M    ,  124  95     Y$^5M  ..  171.95    VS-50M      232  95 

SSB  ELECTRONIC  A  MICROWAVE 
MODULES  TRANSVERTER8,  PREAMPS, 
A  ACCESSORIES-  CALLI 


TOWERS 


HY4AM 

Crank  up,  self  supporting^  galvanized  si  eel 
towers,  SS  rated  et  9  M;  HD  at  16  ft 

HG-52SS 
HG-70HD 


HM4HD      CALLF°*PAICES 


ROHN 

self-supporting:  Ratings:  HOBX  at  IB  ft. 
MBX  at  10  H,  BX  at  6  ft 

fIDn  4U  -  *±  \j     flUoA  W,..,...t..>.  ^t^ 

hbx48 1*^"     Hoex4a ^ 

IDA  iQ,  ............    ^m*  On  P^u mimum     Tt*J 

Galvanized  s1  eel  with  base  end  rotor  plate. 
Today's  best  buy.  Freight  additional  but  you  save 
with  our  volume  shipper's  discount! 

GUYED  TOWEfl  SECTIONS; 

253,  45G,  556  Sections  and  All  Accessories  in 
Stock.  Call  for  Cuncnt  Price*. 


FOLD-OVER  TOWERS: 

FK254B.. VV    FK4544... 

FK255B rftfcv       FK4554 

FK25&B U*  FK4504 

Prices  10%  higher  in  western  states. 


*>- 


ROOF  TOWERS  A  CLIMBING  BELTS Can  r 

TOWER  HARDWARE 

Guywlre:3;i6EHS/  V*  EH S,  per  ft 10  15A)18 

CCM  Cable  Clamps:  3/16/  TA. ****** 0,3flrt»9 

Turnbuckies:  3^"  E  &  E^  1J„... 6.95V7 M 

Vi"EA&E1J 12.»13.95 

Thimbles:  %"(3/iei  V4>+cablel.__ „„0J» 

Earth  Anchor  4  rt.  Scr*w,in  i3Fg& 


Pfeformeti  "B*g  Gflpa":  3rtf  A  % t2.4»Z99 

Guy  Insuiator*:  900  Dffi0a_ 1-W2J9 


PHILLYSTRAN  QUY  SYSTEMS 

hptg-21  oov-4000/-e700  cable. 

Cable  Enda:  9901 LCM9902LO 
Socket  fast  Polling  Cmpd 


■  ■ ■■■■■ u  n 


■  !»■»  f  f  TTI  IfllHt 


O^V-507.70 
B.95M0  95 
15,95 


WIRE  &  CABLE 


RELDEN  COAX 

9913  low  Ioes.f0.45/ft 
RG-2l3/U{fl2G7)T..0.4e 

RG-8/U(8237) 0.36 

RQ^U(aai4J 0.40 

RG-214flJ^a268>  SZ2Sm. 
450  Ohm  Ladder  Line *  .* 


RG-aX(925fi) 0.20 

RO-11A/U(B261]  ..0.41 
AG  5EA/U<6250)  ,  .  0.15 
RG-5»U(8241),...aie 


.0.10 


■  ■ »  m m ■■^ipti  wmw  ■>■■■■■ 


COPPERWELD  ANTENNA  WIRE 

Solid:  12  gtv ™tt10  uga. 

Stranded  u  9*h — o.to 

Plus  Wide  Selection  fiiiunt.  in»ulator»,  AoceeeoHet 


.006 


ROTOR  CA1LE 

Sid  (6-22. 2-161 -0.19      Hvy  (S-16,  2-1fl>.  .   0-36 

Others  In  stock 

AM PHENOL  CONNECTORS 

PL-259;  std/sdvematlon 0-8W1 55/1.46 

UG*2iB(8261JType  H  Male.... ....2-95 

f%  anplei,  adaptors,  lack*.  &  8NC  In  ttock! 

COAX  AV AJLABU:  \H  PflGCUT  LO40TH8  WITH 
CONNECTORS  ATTACH  ED. 

*  •  COAXIAL  SWTTCH  El  *  * 

ANDAiW  HCLIAX  i  CONNECTOHf 

%"  LDP 4-50A CALL      7M"  LDF5-50A .....  CALL 


THAN  K  YOU  . . .  AND  HAPPY  HOLIOAYS  TO  OUR  CUSTOMERS  AROUND  THE  WORLD 
RALPH  KtlR,  GEORGE- APIS,  GWEN-WDtDZL,  RANOY-KAtWO,  MEL,  CHERYL,  AND  BRIAN 

^DERONLY 

1400-233-2482 

ilPPiNG.INF  HCALtMN4DX 

218-765-3254 

TELEX:  FAX 

RFE  Ut      218*7653308 


HCR  Box  4 
Merrffield,  MN  56465 

(Located  at  Jen.  Co*  3  &  19) 


CIRCLE  142  ON  READER  SERVICE  CARD 


Ham  sats 


Number  35  on  your  Feedback  card 


Amateur  Radio  Via  Satellite 


Andy  MacAttister  WA5ZB 
14714  Knightsway  Drive 
Houston,  TX  77083 

Hamsats  a  Year  Older 

The  dawn  of  a  new  year  repre- 
sents new  beginnings.  The  new 
year  brings  the  inevitable  resolu- 
tions. Some  good  ones  for  the  cur- 
rent or  potential  satellite  operator 
include  joining  or  renewing  AM- 
SAT  membership,  finishing  an- 
tennas or  radio  projects,  and  get- 
ting more  operating  time  on  the 
satellites. 

For  example,  AMSAT-OSCAR- 
7  was  last  heard  in  the  summer  of 
1981,  There  have  been  no  con- 
tacts via  this  satellite  since  then. 
Unless  something  remarkable 
happens,  it  is  history.  The  short- 
wave bands  won't  disappear  to- 
morrow,  but  we  can  only  guess 
the  life  spans  of  RS-11,  Fuji-OS- 
CAR-1 2  or  AMSAT-OSC  AR-1 3. 

Amateurs  who  are  already  ac- 
tive via  satellite,  and  who  have  all 
the  HF,  VHFt  UHF,  and  mi- 
crowave equipment  they  need  for 
satellite  fun,  might  consider  help- 
ing someone  else  get  started  with 
satellite  chasing  this  year— ex- 
plain it,  or  better  yet,  demonstrate 
a  functional  earth  station, 

Station  descriptions  can  be 
pieced  together  by  reading 
through  all  of  the  Hamsat  columns 
during  the  fast  two  years.  New 
rigs,  antennas,  and  accessories 
can  out-perform  the  older  equip- 
ment, but  many  of  the  systems 
that  performed  well  for  A-O-10, 
still  do  great  for  A-O-1 3,  five  years 
later,  What  is  the  average  A-O-13 
operator  using  today? 

What  Jt  Takes 

Many  how-to's  written  on  satel- 
lite operation  tell  you  that  you  can 
make  contacts  with  simple  sys- 
tems using  inexpensive  radios 
and  home-brew  antennas,  They 
are  right.  Many  AMSAT-OSCAR- 
10  enthusiasts  proved  that  {with 
the  right  conditions)  a  few  watts  to 
a  small  manually-pointed  yagi.  or 
more  power  into  a  mobile  mag- 
mount,  provides  good  uplink  sig- 
nals; and  that  a  dipole  hung  on  the 
wall,  followed  by  a  small  receive 
converter  and  an  HF  rig,  can  hear 
si  gnats  from  space.  It  may  not  be  a 
piece  of  cake  at  times,  but  it  has 
been  done  many  times. 


Successful  A-O-13  Activity 

The  following  is  not  a  descrip- 
tion of  a  QRP  (low  power)  satellite 
station  or  an  indoor  antenna  sys- 
tem, but  a  brief  guide  for  success- 
ful A-O-13  Mode  B  activity. 

The  easier  a  station  is  to  use, 
the  more  it  will  be  operated.  Very 
rarely  does  a  new  satellite  chaser 
put  together  all  of  the  ingredients 
for  the  ultimate  earth  station  at 
one  time.  It  is  a  process  of  experi- 
mentation and  learning, 

So,  how  does  one  get  a  station 
ready  for  A-O-1 3?  The  most  popu- 
lar transponder  on  A-O-1 3  is  Mode 
B.  This  requires  an  uplink  signal 
from  the  operator,  using  CW  or 
lower  sideband  from  435.423  to 
435.573  MHz.  This  70  cm  up,  and 
2  meter  downlink-type  transpon- 
der worked  successfuly  on  A-O-7, 
For  A-O-13,  most  contacts  are 
made  on  uplink  frequencies  close 
to  435,500  MHz.  Downlink  recep- 
tion is  from  145.975  to  145.825 
MH*.  CW,  or  upper  sideband. 

Note  the  frequency  guide  in  last 
month's  column.  The  Mode  B 
transponder  is  inverting,  thus  a 
lower  sideband  transmission  on 
435.443  MHz  will  result  in  an  up- 
per sideband  signal  on  145.955 
MHzt  while  an  uplink  on  435.553 
MHz  will  come  out  on  145.845 
MHz,  CW  activity  is  usually  heard 
befow  145.900  MHz,  while  side- 
band users  stay  above  145. 900 
MHz. 

Since  the  VHF  and  UHF  bands 
used  by  A-O-13  are  primarily  line- 
of-sightt  satellite  access  is  only 
possible  when  A-O-13  is  above 
the  operator's  horizon.  The  best 
way  to  predict  when  A-O-1 3  will  be 
available  from  a  specific  location 
is  to  use  a  good  satellite  tracking 
program  on  your  computer.  AM* 
SAT  offers  software  for  many 
computers.  Some  programs 
provide  simple  tabular  listings 
showing  basic  tracking  informa- 
tion, while  others  can  produce 
world  maps  with  real-time,  multi- 
satellite  tracking.  Regardless  of 
the  program's  complexity,  the 
point  is  to  know  when  to  operate 
and  where  to  aim  the  antennas.  If 
a  computer  is  not  available,  there 
are  mechanical  aids  for  tracking, 
or  a  friend  may  be  able  to  print 
predictions.  Due  to  the  elliptical 
shape  of  A-O-1 3+s  orbit,  guessing 
the  satellite's  position  won't  work. 


Long-term  commitment  to  satel- 
lite chasing  requires  access  to  a 
computer  with  tracking  software. 

Most  active  operators  have  mul- 
ti-mode, 2  meter,  and  70  cm 
transceivers.  Commonly  heard 
rigs  include  the  Yaesu  FT-726R  or 
FT-736R,  the  ICOM  IC-271  and 
1C-471  pair  (A  or  H  suffix),  the  IC- 
275  and  lC-475  pair  (A  or  H  suffix), 
and  the  Kenwood  TS-711A  and 
TS-B11A  pair.  For  those  with  the 
H-suffix  ICOM  rigs  (high  power  of 
75  watts)  no  external  amplifiers 
are  used.  Others  with  25  watt  ra- 
dios usually  buy  an  amplifier.  The 
idea  is  not  to  overpower  the  satel- 
lite, but  to  have  the  extra  output 
available  when  the  satellite  does 
not  favor  the  user's  location.  An 
example  is  when  A-O-13  is  at 
apogee  (highest  point  of  the  orbit) 
with  its  gain  antennas  pointed 
away.  Amplifiers  commonly  used 
include  Mirage,  TE  Systems,  and 
RF  Concepts.  You  can  expect 
consistent  and  satisfying  results 
with  50  to  100  wans. 

Quality  coaxial  cable  and  good 
antennas  up  in  the  clear  round  out 
the  complete  earth  station.  For  the 
cable,  most  use  Belden  991 3  coax 
with  N-connectors  for  the  slightly 
larger  center  conductor  of  the 
9913.  Keep  the  coax  runs  short*  If 
the  rig  or  antennas  use  SO-239 
connectors,  then  use  PL-259A 
connectors  (Teflon  dielectric)  on 
the  cable.  Avoid  jumpers  and  ex* 
tra  coax  adapters. 

Satellite  antennas  don't  need  to 
be  high;  they  just  need  to  be  able 
to  "see"  the  sky.  It's  best  to  have 
an  unobstructed  view  of  the  hori- 
zon in  all  directions.  Trees  and 
buildings  attenuate  both  received 
and  transmitted  signals.  Com- 
monly used  antennas  are  circular- 
polarized,  commercially-built 
crossed  yagis.  Manufacturers  in- 
clude Cushcraft,  Telex/Hy-Gain, 
Mirage/KLM,  Tonna,  and  others 
from  Spectrum  International.  The 
first  three  brands  are  the  easiest 
to  find. 

The  AOP-1  package  from 
Cushcraft  includes  a  20-element  2 
meter  crossed  yagi,  a  16-e  lament 
70  cm  crossed  yagi  and  a  mount- 
ing boom  with  a  mounting  plate  for 
the  Alliance  U100  rotor  {for  eleva- 
tion control).  It  does  not  come  with 
polarization  switching,  and  it  does 
not  use  stainless  steel  hardware, 
but  it  is  the  least  expensive.  The 
cable  harness  typically  is  set  for 
RHCP  (right  hand  circular  polar- 
ization) to  conform  with  most 
satellites.  You  can  buy  the  anten- 
nas, crossboomP  and  mounting 
plate  separately,  if  necessary.  A 
polarity  switch  is  available  for  the 


70  cm  antenna  and  a  10-element 
2  meter  crossed  yagi  is  an  alterna- 
tive for  those  with  space  con* 
straints.  The  smaller  antenna  ex- 
hibits less  gain. 

The  OSCAR  Link  antenna  sys- 
tem from  Telex/Hy-Gain  offers  ad- 
vantages over  the  Cushcraft  sys- 
tem, but  averages  about  $100 
more.  It  includes  a  16-element  2 
meter  crossed  yagi,  a  30-element 
70  cm  crossed  yagi,  and  a  heavy- 
walled  fiberglass  crossboom. 
Hardware  is  stainless  steel  with 
ultra-violet  stabilized  plastic  insu- 
lators. Many  other  items  have 
been  carefully  engineered*  in- 
cluding polarization  switching  re- 
lays rated  at  200  watts.  For  a  cost- 
effective  system  with  excellent 
performance,  this  antenna  array 
is  the  best  choice. 

The  finest  antennas  are  made 
by  Mirage/KLM,  Two  versions  of 
the  2  meter  crossed  yagi  are  avail- 
able. One  has  14  elements  and 
the  other  has  22,  Just  the  2M-22C 
(22-element  antenna)  costs  more 
than  the  complete  Cushcraft 
package,  but  it  includes  a  switch 
and  stainless  hardware.  For  70 
cm  there  is  either  an  18-etement 
or40-etement  antenna. 

Most  stations  have  preamps. 
For  a  few,  signals  from  the  satel- 
lites are  sufficient  without  a 
preamp.  These  stations  have 
state-of-the-art  radios  with  GaAs- 
FET  front  ends  and  large  antenna 
arrays.  For  those  with  long  coax 
runs,  preamps  are  placed  at  the 
antenna.  This  way,  weak  downlink 
signals  are  amplified  before  they 
are  lost  in  the  coax.  With  a  short 
coax  run,  you  can  place  the 
preamp  near  or  in  the  radio.  Ad- 
vanced Receiver  Research, 
Hamtronics,  Landwehr  (from  Hen- 
ry Radio),  and  Microwave  Mod* 
ules  Ltd,  (from  Spectrum  Interna- 
tional) manufacture  many  of  the 
commonly  used  preamps. 

There  are  many  ways  to  get  a 
functional  satellite  station  on  the 
air  Other  manufacturers  of  VHF 
and  UHF  rigs  and  antennas  exist, 
and  tracking  software  has  been 
written  and  sold  by  companies 
and  individuals  other  than  AM- 
SAT. Several  transponder  modes 
are  available  via  A-O-13,  but  get- 
ting a  fully  functional  Mode  B  sta- 
tion on  Ihe  air  is  an  important  start. 


For  further  information,  consult 
The  ARRL  Handbook,  The 
ARRL  Operating  Manual  The 
Satellite  Experimenter's  Hand- 
hook,  the  many  AMSAT  publica- 
tions, and  the  AMSAT  HF  and 
satellite  nets. 
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TALK  IS 
CHEAP. 

Have  you  heard?  For  less  than  S90 
your  AT  or  XT-compatible  com- 
puter can  talk!  All  it  needs  is  the 
HV-2000  Computer  Voice  Kit  from 

Heaihkit. 

Reading  letters,  transcriptions 
and  computerized  instruction  can  be 
easier  and  quicker  than  you  ever 
thought  possible.  Computer  games 
gain  a  new  dimension.  Your  com* 
puter  can  even  entertain  children 
with  stories 
and  songs 


If  you  have 
a  modem, 
the  HV-2000 
Compuier  Voice  will  allow  your 
computer  to  recite  reference  and 
research  information  from  time- 
sharing services.  Or,  speak  radio 
trans  untied  ASCII  information. 

The  HV-2000  Computer  Voice 
Card,  containing  speech  synthesizer 
and  audio  amplifier,  plugs  into  any 
AT  or  XT-compatible  computers 
expansion  slot.  An  external  speaker 
is  also  included.  Versatile,  Heath- 
developed  software  gives  you  a 
wide  variety  of  voices  and  easy  in- 
terface to  high  and  low  level 
languages. 

The  HV-2000  Computer  Voice. 
Al  less  than  $90.  talk  IS  cheap.  To 
order,  call  loll-free  1-800-253-0570. 
Use  your  Visa,  MasterCard,  Ameri- 
can  Impress  or  Heath  Revolving 
Charge  card.  Or  call  616-982-3614 
for  the  nearest  store  location. 

h  Heath  Company 


A  subsidiary  of  Zenith  Electronics  Corporation 

Prices,  product  availability  and  specifications  are 
subject  to  change  without  notice. 


Pro  PA  GA  TION 


Number  36  on  your  Feedback  card 


Jim  Gray  W1XU 

POBox  1079 
Payson  AZ  85541 

January  1989 

January  will  provide  some  excellent  DX  on 
all  bands  from  160-10  meters,  You  may  find, 
howevor.  that  the  week  between  Ihe  9th  or 
10th  and  the  16th  or  17th  will  be  spotty.  In  fact, 
days  in  these  two  periods  may  be  poor  with 
high  magnetic  mde*  (A)  values  due 
to  an  unsettted-tr>aclive  geomag- 
netic field.  Otherwise,  static  levels 
win  be  generally  low  during  the 
month,  and  great  DX  should  be 
available  on  the  lower  HF  bands  of 
160tB0t  and  40  meters. 

Thirty  meters  will  also  be  good, 
but,  as  the  frequency  increases, 
the  HF  high  bands  will  close  earli- 
er. Ten  will  ctose  just  before  dark 
on  most  days,  and  15  meters  will 
soon  follow.  Twenty  wHI  stay  open 
quite  nicely  for  an  hour  or  two  after 
local  dark. 

January  is  not  generally  consid- 
ered a  good  DX  month,  but  with 
sunspots  increasing  rapidly  and 
solar  flux  values  holding  well 
above  150.  the  conditions  will  be 
better  than  they  have  ever  been  in 
a  long  time. 

For  those  interested  in  astro- 
nomical events,  Earth  wilt  be  clos- 
est to  the  Sun  on  January  2,  the 
Moon  will  be  closest  to  Earth  on  the 
11th,  and  a  full  Moon  will  occur  on 
the  22nd,  No  eclipses  are  tn  the 
forecast  for  January,  January  is 
not  exactly  a  "ho-hum"  month,  but 
it  is  generally  far  less  exciting  than 
March  or  September. 

You  may  find  some  very  good 
VHF  openings  in  January,  howev* 
ern  so  keep  your  ears  tuned,  As 
always,  Hsten  to  WWV  at  1 8  min- 
utes after  each  hour  for  up-to-date 
broadcasts  of  solar  flux  and  geo- 
magnetic (A}  and  (K)  indexes.  The 
higher  the  flux  and  the  lower  the  (K} 
and  (A)  indexes,  the  better  condi- 
tions will  be  for  propagation  on  ihe 
HF  bands. 

The  Source 

Readers  often  ask  me  about 
the  source  of  my  predictions.  I 
use  the  Shortwave  Propagation 
Handbook— Principles.  Theory, 
Predictions  edited  by  George 
Jacobs  W3ASK  and  Theodore 
J+  Cohen  N4XX.  The  edition  I  have 
was  published  in  1979  by  the 
Cowan  Publishing  Corporation 
14  Vanderventer  Avenue,  Port 
Washington,   NY.   The  book 


Jim  Gray  W1XU 

is  priced  quite  reasonably  at  under  $10. 

The  book  assumes  the  reader  is  a  neophyte 
to  propagation  matters  and  gives  a  good  un- 
derstanding of  the  mechanisms  of  long- 
distance transmission  and  reception  of  radio 
signals. 

If  you  read  this  book  thorough^  you'll  be 
able  to  make  your  own  forecasts  with  reason- 
able accuracy  for  any  time  of  the  year,  for  any 
year  in  any  sunspot  cycle. 
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You're  In  A  Separate  "Class"  With  The  SB-1400  Transceiver 


The  world  is  at  your  fingertips  with  the  NEW 
Heath  SB-1400  All-Mode  TVansceiver  featuring  dual 
VFOs  arid  20  memory  channels*  With  a  price  tuned 
into  your  budget,  the  SB-1400  is  an  assembled 
SSB/CW/AM  and  optional  FM  transceiver  that 
delivers  100W  ol  PEP  output  on  all  nine  HF  amateur 
bands,  with  100kHz-30MHz  general  coverage 
reception. 

The  SB-1400  is  the  latest  addition  to  Heath 
Company's  full  line  of  amateur  radio  equipment  — 
everything  you  need  to  complete  your  ham  shack. 

Heath  Company  also  carries  an  extensive  line  of 
other  electronic  products.  From  computers  to 
television  sets,  from  test  instruments  to  stereos,  every 

Heathkit*  product  -  kit  and  assembled  -  is  backed  by 

40  years  of  dedicated  attention  to  design,  quality 
and  durability. 


For  a  FREE  Heathkit  catalog,  send  in  your 
QSL  card,  mail  the  coupon  below,  or  call  24  hours  a 
day  TOLL  FREE: 

1-800-44-HEATH       <l-8«M44-3284) 


|~l  Yes,  send  me  a  FREE  Heathkit  Catalog. 

Send  to:  Heath  Company,  Dept.  011-734 
Benton  Harbor,  Michigan  49022 


Name 


Address 


Apt, 


I     City 

I 

|     State 

AM-451B1 


Zip 


A  subsidiary  of  Zenilh  Electronics  Cor  poraliD" 

Heath  Company 


■■ 


Number  37  on  your  Feedback  card 


Ask  k a  boom 


Michael  J,  Geier  KB  1 UM 

7  Simpson  Court 

S.  Burlington,  VT  05403 

Bandwidth! 

The  other  day,  !  was  having  a 
nice  conversation  on  20  meters 
with  a  guy  who  was  running  S-7  to 
S-8.  Suddenly,  another  station 
came  on  t  kHz  below  usP  running 
about  10  over  9,  and  wiped  us 
out.  I  went  down  to  his  frequency 
and  politely  requested  thai  he 
move,  as  we  were  only  1  kHz  up. 
His  response:  "I'm  a  kilohertz 
below  you,  I  shouldn't  be  bother- 
ing you!" 

For  a  moment,  I  didn't  know 
what  to  say.  Understanding  the 
concept  of  bandwidth  is  one  of  the 
most  basic  requirements  of  sta- 
tion operation  (not  to  mention  li- 
censing), yet  here  was  a  ham  who 
dearly  didn"t  know  (or  didn't  re- 
call) what  it  wast 

While  most  hams  are  familiar 
with  the  concept,  judging  from  the 
ORM  on  the  bands,  at  least  some 
hams  have  a  less-than-clear  men- 
tal picture  of  what  goes  on  spec* 
trally  when  we  speak  into  our 
mikes.  This  month's  column 
seeks  to  clarify  this. 

The  3  kHz  Range 

In  a  properly  operating  SSB  rig, 
the  transmitted  bandwidth  is 
equal  to  the  modulating  frequen- 
cies. For  usr  that's  3  kHz  maxi- 
mum, as  required  by  law  on  the 
amateur  HF  bands. 

Look  at  Figure  1 .  It  represents  a 
portion  of  the  20  meter  band.  The 
section  over  which  the  curve  sits 
represents  your  USB  signal  on 
14.300  MHz.  Now  look  at  the  mea- 
sure below  the  curve  below  the 
graph.  Depending  on  your  sex. 


The  Tech  Answer  Man 


voice  qualities,  what  you  are  say- 
ing, and  especially  the  type  of  mi- 
crophone  you  use,  the  distribution 
of  the  transmitted  energy  may  fa- 
vor the  tow  voice  frequencies, 
high  voice  frequencies*  or  some- 
where in  between.  The  areas 
bounded  by  the  curves  in  the  two 
figures,  for  example,  shows  a  con- 
centration of  voice  frequencies  in 
the  middle  ranges. 

For  all  practical  purposes,  you 
are  using  up  your  entire  3  kHz  al- 
lotment at  any  time.  So  you're 
not  really  on  14.300;  you're  on 
14.300  to  14.303!  14.300  is  merely 
where  your  carrier  WOULD  be  if 
you  were  operating  AM  and,  of 
course,  what  your  dial  or  digital 
read-out  shows.  It  is  clear,  then, 
that  stations  can  be  3  kHz  apart 
without  interference.  (In  practice, 
a  bit  more  room  is  required  be- 
cause receiver  filters  are  not 
perfect. ) 

■Monkey  Chatter" 
and  Rumblings 

Now,  look  at  Figure  2.  If  a  sta- 
tion has  moved  only  T  kHz  below 
you,  the  bandwidths  will  overlap, 
and  his  or  her  upper  voice  fre- 
quencies will  appear  where  your 
receiver  will  interpret  them  as 
LOWER  frequencies.  You  will 
hear  unintelligible  rumblings.  On 
the  other  hand,  if  a  station  is,  say, 
2  kHz  ABOVE  you,  you  will  hear 
squeaky  "monkey  chatter"  be- 
cause his  lower  voice  frequencies 
will  appear  where  your  receiver 
will  interpret  them  as  UPPER  fre- 
quencies. 

On  LSB,  everything's  reversed, 
Your  bandwidth  extends  for  3  kHz 
BELOW  your  dial  frequency.  On 
the  diagrams,  the  tows  and  highs 
will  be  reversed.  Monkey  chatter 
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comes  from  stations  below  you 
and  rumblings  come  from  above. 
Nearly  all  of  today's  rigs  have  a 
control  which  allows  you  to  narrow 
the  bandwidth  of  your  receiver 
and  filter  out  some  of  the  GRM>  (A 
notable  exception  is  the  new  Yae- 
su  FT-747  Shame!)  The  tech- 
nique is  pretty  effective,  especial- 
ly on  the  monkey*  chatter  type  of 
QRM,  bur  the  price  you  pay  is  that 
the  signal  you  want  to  hear  is  also 
degraded.  Cutting  the  monkey 
chatter  muffles  reception,  and  re- 
ducing the  rumbling  makes  the 
voice  tinny.  But,  at  present,  there 
is  just  no  other  way. 


Dear  Kaboom. 

I  have  a  problem,  I  bought  a  car 
with  fuel  injection,  and  have  I  got  a 
noise  in  my  mobile  HF  rig?  ft 
sounds  (ike  the  ignition,  but  only 
on  20  meters.  I've  never  had  trou- 
ble like  this  in  my  other  cars*  I'm 
disgusted  with  this  computer  junk. 
What  can  \  do  to  dean  up  the 
noise? 

Signed, 
Annotsed 

Dear  An  noised. 

Obviously,  something  in  that 
car  has  a  harmonic  on  20  meters! 
Generally,  computer-generated 


"Nearly  all  of  today's  rigs  have  a 

control  which  allows  you  to  narrow  the 

bandwidth  of  your  receiver  and  filter 

out  some  of  the  QRM. " 


Notch  Filters 

By  the  way,  reduction  of  this 
type  of  interference  is  not  the  pur- 
pose of  a  notch  filter,  These  filters 
put  a  narrow,  deep  null  in  your 
passband  and  are  intended  only 
to  remove  heterodynes  ("tuner- 
uppers'*).  The  null  isn't  wide 
enough  to  remove  the  wide  band 
of  frequencies  present  in  a  vofce 
signal. 

Finally,  don't  forget  to  keep 
your  bandwidth  in  mind  when  de- 
ciding how  close  to  the  band  edge 
to  set  your  dial,  or  some  of  your 
signal  could  wind  up  outside  the 
band,  A  Mend  of  mine  forgot  this 
and  got  a  pink  warning  slip  from 
you  know  who! 

Now  thai  we've  vanquished 
QRM  from  the  bands  <hah!),  let's 
look  at  this  month's  letters* 


noise  sounds  very  different  from 
ignition  noise,  so  I  doubt  that  the 
car's  central  processor  is  the  cul- 
prit. Especially  if  the  noise  is  very 
broadband  (covering  the  entire 
band),  I  would  say  it  is  not  caused 
by  a  computer. 

Does  the  car  have  digital  instru- 
mentation? Those  big  fluorescent 
readout  tubes  seem  like  logical 
noise  suspects  to  me.  but  again, 
the  noise  should  sound  very  differ 
ent  from  ignition. 

The  most  likely  cause  is  from 
pulses  delivered  to  the  fuel  injec- 
tors, or  by  good  old  ignition.  As 
always,  shielding  wires  may  help. 
Also,  check  to  see  if  the  noise  is 
present  only  when  the  car  moves 
Hash  could  be  coming  from  wheel 
bearings,  tires,  the  transmission, 
or  any  other  moving  mechanical 
system. 
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Figure  1.  A  diagram  of  a  USB  signal  when  the  fig  is  tuned  to  1 4*300  MHz  transmit. 
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Figure  £  Two  USB  signals,  tuned  to  14.299  MHzt  and  14.300  MHz 
respectively.  Note  their  overlap,  which  extends  from  14.300  to  74.302 
MHz,  When  signal  bandwidths  overlap,  you  will  hear,  on  the  frequency 
in  question,  rumblings  on  its  lower  frequencies  and  monkey  chatter  on 
its  higher  frequencies. 


Others  May  Try  to  Imitate,  But 
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Advanced  Electronic  Applications.  Inc. 


Model  PK- 


1 

THRESHOLD 


SEND     CONV 


0C0 


Hllllllil 


PAKRATT  232 


no        ffc     otf£F 


CUD 

STATUS 


MODE 


Morse  Code  -  Baudot  -  ASCII  -  AMTOR  -  Packet  -  Facsimile  -  Navtex 


mateur  Net  Price  $3 1 9. 


It's  a  lesson  you  learn  very  early  in  life.  Many  can  be  good,  some  may  be  better,  but  only  one  can  be 
the  best.  The  PK-232  is  the  best  multi-mode  data  controller  you  can  buy. 


i 


The  PK-232  should  be  listed  in  the 
amateur  radio  dictionary  under  the 
word  Versatile.  One  data  controller 
that  can  transmit  and  receive  in  six 
digital  modes*  and  can  be  used  with 
almost  every  computer  or  data  ter- 
minal, You  can  even  monitor  Navtex, 
the  new  marine  weather  and  naviga- 
tional system.  Don't  forget  two  radio 
ports  for  both  VHF  and  HF,  and  a  no 
compromise  VHF/HF/CW  internal 
modem  with  an  eight  pole  bandpass 
filter  followed  by  a  limiter  dis- 
criminator with  automatic  threshold 
control. 

The  internal  decoding  program 
(SIAMtm)  feature  can  even  identify 
different  types  of  signals  for  you,  in* 
eluding  some  simple  types  of  RTTY 
encryption.  The  only  software  your 
computer  needs  is  a  terminal  program. 
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PC  Pakratt  Packet  TX/RX  Display 


Facsimile  Screen  Display 

2  Software  Support 

While  you  can  use  most  modem  or 
communications  programs  with  the 
PK-232,  AEA  has  two  very  special 
packages  available  exclusively  for  the 
PK-232.„.PC  Pakratt  with  Fax  for 
IBM  PC  and  compatible  computers, 
and  Com  Pakratt  with  Fax  for  the 
Commodore  64  and  128. 

Each  package  includes  a  terminal 
program  with  split  screen  display. 
QSO  buffer,  disk  storage  of  received 
data,  and  printer  operation,  and  a 
second  program  for  transmis- 
sion/reception and  screen  display  of 
facsimile  signals.  The  IBM  programs 
are  on  5-1/4"  disk  and  the  Com- 
modore programs  are  plug-in  ROM 
cartridges. 


3  Proven  Winner 

No  matter  what  computer  or  ter- 
minal you  plan  to  use,  the  PK-232  is 
the  best  choice  for  a  multi-mode  data 
controller.  Over  20,000  amateurs 
around  the  world  have  on-air  tested 
the  PK-232  for  you.  They,  along  with 
most  major  U.S.  amateur  magazines. 
have  reviewed  the  PK-232  and  found 
it  to  be  a  good  value  and  excellent  ad- 
dition to  the  ham  station. 

No  other  multi-mode  controller  of- 
fers the  features  and  performance  of 
the  PK-232.  Don't  be  fooled  by  imita- 
tions. Ask  your  friends,  or  call  the 
local  amateur  radio  store.  We're  con- 
fident the  PK-232  reputation  will  con- 
vince you  that  it's  time  to  order  your 
very  own  PK-232. 

Call  an  authorized  AEA  dealer 
today.  You  deserve  the  best  you  can 
buy,  you  deserve  the  PK-  232. 

Advanced  Electronic 
Applications,  Inc. 

P.O.  Box  C-2 160 
Lynnwood.WA  98036 

206-775-7373 


AEA 


Brings  you  the 

Breakthrough! 


CIRCLE  65  ON  READER  SERVICE  CARD 


EEB  THE  PROFESSIONAL  AMATEUR  STORE 


NO  VEX 


DM4061    Dip   Meter   every  ham  needs  one 
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St 


A  muse    for   every    harcv    ^hack    -  check   coite,    tank   circuits., 
antennas,,    use   at    RF   generator ,   internal    .modulation,     Look 
for   harmonics.     1.5   -250   MHz  6  plug- in   coils 
only  179-95  +■    $4  S&H 


SWR-3P  SWR/Ptmtr/Field    Strength 


ssass  »*&s  •  ■..  ■ 


only  t!9,95  +S4    SfcH 


+     Measures    OUtput/SWR, 

while    0ft    the    sir 
*     10   &,    100    wail    scales 

■  I.T   to    150    MHz 

■  SO  239  conectori 
«    3H  whip    antenna 


RFPower  Meter/ Dummy   Load 


■  I J  to    500   MHz 

■  50  ohms    "NT 

■  5/20/ 1 20    watt    ranaes 

■  measures    youj    HF  St 
HT    pOwtir    uulpul 


only  $99.95  +    $4  S&H 


FC5250   Counter  know  your  transmit  frequency 

•  10   Hi   10   150   MHz 

*  7   dig.il* 

■  Accurate    to   1 1    count 

■  Gate   ijmes    I   or   5  sec. 

■  HF  &   VHF    inputs 

■  Excellent    for    audio 

■  AC   power    adapter     FAQP 
included 


only  $129.95  +    S4  S&H 


THE  RACK  IS  BACK 
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-  Save   space    -  go   vertical 

*  or  Ran  a?*    your    radio    room 
+  #et   rhe   professional:    look 

*  have    finger    rip    aoews    to   your   radios 

*  keep   your   equipment    wf>    and   ictean 

*  hide   .ill    the   unsightly    wires 
■  protect    your    investment 

NOVEX  rack  mounts  are  standard  EIA 
19  inch  size  aluminum  panels  and  are 
optionally  equipped  with  handles  and/or 
forward  Facing  speakers. 

Now  available  for  most  I  COM, 
KENWOOD,  and  VAESU  radios  and 
accessories. 

Prices  start  at  a  Idvv  $79.95  each. 


NOVEX 


RF  Signal  Generator/Counter 


J  .1    -  (50    MHz 

■/  Harmcinics     to   450 

J  AM   mndulallon 

J  XTAL    input/check 

•i     4  Digital     readout 


NOVEX  SG4162AD  only  $249.95  +   $4  S&H 

NOVEX    SG4J60A   same    as  above    except    no  di^ka.! 
readout /counter     only   £149.95   +  S4  S&H 


AF  Audio  Generator/Counter 


■/      10    Hi    -    I    MH?. 


Sine    ■  sq   wave 
Uw   distortion 
SV    RMS  output 

Digital    readout 


NOVEX  AG2603AD  only  $249.95  +    14  S&H 

NOVEX.  AG2601A    simitar    Co   above   except    no  digital 
readout/counter     only    J  149,95    +  $4  S&H 


Function  Generator 


F    mil 

Lli**  *  p  »*n 

•m 

4>| 

^^Pi 

/  Sine*    sq,   triangle 

J  .5   Hz    -   .5   MHi 

J  DC  offset 

4  20   Vpp  outpui 

J  120   VAC  po*er 

</  includes    lest    leads 


J     External    inputs    can    control    AM   (VCA)    or 

FM  (VCF)    and    produce    AM,  FM,   sweep,    ASKk 
or   FSK    sij rials 

NOVEX    FG2020A   only  $149.95  +    4  S&H 


NOVEX  Speaker  Mies 


•■•■■•:':'  "        ■•"""  .■>"''':  ■ 

■  ■■■■■■ty 


High  quality  audio     *      Privacy  earphone  jack 
Rotatable  lapel  clip     -      Hi-Lo  volume  switch 


ICOM    DMC   531/1 
Kenwood    DMC   537K 
Yaesu    DMC   537 Y 


SUPER  VALUE 
only  $1 9.95 


U   Shippirta  fy   handling 


NOVEX  Handsets 


■>'V.->-  ■  ■ .        ■  ■■■  ■>>.':■:. 


PTT  handset  *  backlit  DTMF  -  Private  listening 

Wired  for  most  current  (COM,  Kenwood,  Yaesu 

&  others   (on  special  request) 

ICOM  HSC70H,  Kenwood  HCS701K,  Yaesu  HCE70IY 

Available  Tor  many  other  radios  at  slightly  higher  prices. 

Introductory  price  $79.95 

$1  ihLpplftt  *.  htndJiuE 


ARD  9100  SUPER  ROTATOR 

Exclusively  Distributed  by  EEB 
The  Rotator  for  the  Big  Guns 


^a 


*  Computer /Remote  Control 

*  Rotating  torque;  10,000  inch  lbs 

*  Braking  torque-  24,000  inch  lbs 

*  Vertical  load:  2,000  lbs 

*  Mast  size:  2-3.5  inch  O.D. 

*  Motor:  1/3  HP  l20/22OV5O/6OHz 

*  Rotation  speed:  I  RFM 

*  Weight:  230  lbs.  Lk'  $4395. 

*  Size:  15  x  25  x  15  inch  Call  for  Quote 

ORIS  GOO0  COMPUTER/RADIO 
INTERFACE  SYSTEM. 
IBM  PC  OR 

COMPATIBLE. 

Starling  at 
$349.95 

*  Auto  Log/Sort  800  memories 

*  Log  Date/Time/Freq/Mode  (Opt  Signal  Strength) 

*  Build  your  own  data  base 

*  Scan  Bands/Freq/Service 

*  Auto  create  a  local  database 

*  Key  stroke  set  radio  to  memory  channel 

■  Unlimited  logging  on  disc 

*  Spectrum  analysis  option 

■  Free  Newsletter  subscript  ion -Call 

ARD  230  SERIES  AMPLIFIER 


List  $5495, 
Call  for  Quote 

Cool  1 500  watts  output  always  available 
All  HF  Bands  U  -  21  MHz  (10MT  user  install) 
50  -  80  watts  drive  for  full  output 
Harmonic  Supp    -45dB  INTMOD     -35  dB 
Completely  automatic  Full  QSK 
Micro  processor  controlled/protected 
Remote  AMF  up  to  250  ft  from  controller 
Export  and  Commercial  Versions  available 
AMP  only  14  X  22  X  13  inch  86  lbs 


SDL  8000 

SPECTRAL  DISPLAY 
UNITS  (SDU)  Allow  user 
to  "SEE"  up  and  down 
the  band  for  activity  or 


lack  of.  You  won't  miss  anything 


Sweep  width  50  KHz  -  10  MHz 

Input  10+?  MHz 

Direct  plug-in  to  R7000  no  mods 

Variable  sweep  rate 

3  inch  CRT  Introductory  Price 

120V  50/60  Hz  $595. 


Orders:  800-368-3270 

Electronic  Equipment  Bank 

51 6A  Mill  St.  NE,  Vienna,  VA  22180 


Local  &  tech  info 
703-938-3350 

(Just  minutes  from  Washington,  DC) 


ARS80 

Tcraj  Pr,c».  Freight  Prepaid 

(Ejpreas  Sluppuug  Optional) 


$ 


199 


.00 


*  Covers 
Lent.  High. 
UHF.  Aircraft 

piuseoo-asoMHzf 

*  Scons.  Searches, 
and  has  priority, 
20  Channels 

*  Includes  antennas  and  bell 
dip.  Full  range  of  accessories 

available 

*  No  Frequencies  cut  out  or 
excluded. 

*  25  Day  Satisfaction  Guarantee. 
Full  refund  if  nol  satisfied, 

*  Size;  2"  x  5VV  x  LWwl  12  oz, 

*  Uses  4  AAA  btiienes.  nor 
included 


COMMUNICATIONS 
10707  E.  106lh  St.   lndpls.n  IN  46256 

Toll  Free  800-445-7717 

Visa  and  MasterCard 
(COD  sbglttly  higher) 


In  Indjana317-S4&-2S70  Collect    FAX  (317)349-6794 


CIRCLE  355  ON  READER  SERVICE  CARD 


WORLD'S  SMALLEST' 


1 


WEATHER  STATION 


THE  AMAZING  WEATHER  COMPUTER  THAT 
YOU  CAN  HOLD  IN  WE  PALM  OF  YOUR  HAND. 

DlGJTAR's  new  T\\ 'R-3  Micro  Weather  Station  includes 
a  computer,  precision  wind  Mint  and  spnd  sensor  wjtK 
mounting  hardware,  and  4ti  feet  of  cable-  For  only 
SI 59^5.  With  the  optional,  anfomatjr^crnptving  KG-2 
Rain  Collector  4$49.9?J  \ou  can  e*en  niunifor  rainfall' 

*  WIND  srEEitl 

*  WIMt*  IHRECmiN 

*  WIND  CHILI, 


*  W|NP  (it ST  KMORD 

*  TEMPERATURE 

*  HLUm  TEMP  RI4  iVRD 


*  R^r>T4LL<OpdHMl> 

*  TIME  OK  OAY 

*  *TJTO  SCAN 

-  METRIC    StwnvKlJi 

*  VIC  AD  Hi  Mi\ 

*  ONE  YEA*  WARRANTY 


M.ADC  IN  U-SA. 


M  VGN  \l'M\St  I\l>l_  STRJES.  INC. 
I5«i  rTRE  STREET  KM 
AL-RE  RN.  WA  fMDJ  S*C  *  "** 

ORDERS  ONLY:  M)-322~15&2 

tvroMMATioN:  im-n&vsn  pax?  m^s-ww 


CIRCLE  336  ON  READER  SERVICE  CARD 


♦Complete  Cable  Assembly  facilities  MIL-STLM5208 

♦Commercial  Accounts  welcome-  Quantity  pricing  *  Same  day  shipping  most  orders 

♦Factory  authorized  distributor  for  Alpha*  Amp  he  not.  Be  I  den,  Kings,  Times  Fiber 


Call  NEMAL  for  computer  cable,  CATS"  cable,  Flat  cable,  semi-rigid  cable,  telephone  cable, 
crimping  tools,  D~sub  connectors,  heat  shrink,  cable  ties,  high  voltage  connectors. 


HARDLINE  50  OHM 

EXA12  1/T  Aluminum  Black  Jacket »•«„_.  .09/ft 

FLC12  1/T  Ctbfnwe  con.  copper  btk  jkt  ^^  1  59/ft 

FLC78   7/8"  Cabtewave  con  copper  oik  fkt   392/tt 

NM13CC  N  conn  1/T  con  copper  m/f  .....^^^gS-OO 
NM79CC  N  c*»  7/T  car  copper  m/t 34.00 

COAXIAL  CABLES  (par  ft) 

1180  BELDEN  9913  very  tow  loss  .♦. HWMWMwJ^ 

1102  RG8/U  95%  sNefd  low  loss  hum  tig* 36 

1110  RG8X  96%  shield  (mini  £/  „«, ...17 

1130  RG213JU  05%  shield  mil  spec  NCV  j«L.„. 39 

1140  RG214/U  dbl  s^et  sNd  mil  spec IBS 

1705  RG142B/U  dbl  silver  shfd,  fetor  *»  „T,nn,TT  t  50 

1310  RG217/U  SO  ohm  5000  wwtt  dbl  sftW  . 96 

1450  RG174/U  50  ohm  ,100*  ad  mU  spec   — ,„ 14 


ROTOR  CABLED  CONDUCTOR 

8C1822  2-18ga  and  6-22ga  -, 
SC1020  ?~1&ga  and  6-20g*   .„ 


2Wt 
39/ft 


CONNECTORS-MADE  IN  USA 

NE72Q  Type  N  plug  for  Belden  9913 
NE723  Type  N  jack  for  Balden  99ia+t«..+„, 
PL259  standard  UHF  plug  tot  RG8>213i„*. 
PL259AM  Amphenoi  PL25B 
PL2S9TS  PL2S9  teHon  ins/stNer  plated... 


i  ■  m  Bwwrmv*  *  ■  m  ■  m  ittpwttpi  mfi  ■  ■■■w» 


PL258AM  Arnphenot  famaie-fmmata  (barral^^ 


IUI11IIII 


-i  ■  *  iMtt  lt*l  ■  ■* 


UG1 76/UG 1 76  reducer  for  RG53/59  (specify).. 

UG21DS  N  plug  for  ^08,213,214  Stiver..... 

0G83B  N  Jack  to  PL259  adapter,  teflon  . 
UG146A  SQ239  to  N  plug  adapter,   tenon 
UG255  S0239  to  BNC  plug  adapter,  Amphenol^ 
S023&M  UHF  chassis  mt  receptacteAmphonol.... 


GROUND  STRAP-GROUND  WIRE 


$3.95 

.4.95 

65 

.M 

1  59 

14$ 

22 

„3.3$ 

..6.50 

♦♦650 

3.29 

„  B9 


GS12   l/T  tinned  copper  braid   »..,*.....„...* » 50/ft 

HW06  6ga  insulated  stranded  wire  M„„-....„MWMW  -35/ft 
AW14   Uga  stranded  Antenna  wire  CCS   - 14/ft 


All  prices  plus  shipping.  S3. DO  mm.  Visa/ Mastercard  $30  min.  COD  add  S3. 00 

Ca*  ot  wfflte  far  complete  pnee  trst  Nerval  j  new  36 page  CABLE  ANO  GQHHEdOR  SELEGTtQN  GU10E  a 

at  nech*rge  mth  enters  of  SSO  or  more,  ormacostot$4  wttft  credtf  agamst  wir  qualifying  ofder 

NEMAL  ELECTRONICS,  INC.  1224(1  NE  14th  Ave.  N,  Miami,  FL  33161 
(305)  893-3924  Telex  6975377  24hr  FAX  (305)895^178 


Entry  Level  Price. 
Extra  Class  Performance. 


New  Options  i 
Scanning  Micro|ihoiie 


Now  Novices  and  Technicians  can  enjoy  their  new  10  Meter  phone 
privileges  and  DXing  with  our  new  Ranger  AR  3500  Mobile  Transceiver! 

*  Two  Models  to  Pit  Your  Budget  &  Power  Needs:  30  Watt  &  100  Watt 
•  Microprocessor  Controlled  Circuitry     •  Exceptional  RX  Specifications 

•  Very  Compact    ■  Manufactured  in  Japan  &  Quality  Checked  in  ILS* 
•  Low  Breakthrough  Price    •  New  Optional  Scanning  Microphone 

ORDER  TODAY 


East  Coast  Warranty 
Center 
Exclusive  Nl-Cad 
Battery  Backup 
Deafer  Inquiries 
Welcome 


RF  MicroTech 

(508)  667-8900 


v«^yy» 


50 


4  Carmel  Drive 

N.  Billerica.  MA  01862 


GOES  1691  MHz  RECEPTION 

S-BAND  CONVERTER  FOR  YOUR  137  MHz  RECEIVER 


1691-LY(N) 


1691-LY(N) 

GAIN:  20dB 
BOOM:  6' 
$91.50 


PREAMP 

MMgl691 

CONVERTER 

MMk  1691-137.5 

RECEIVER 
137.5  MHz 

MMg  1691 

GAIN:  13dB 

N.F.:  1.2dB 

12VDC@40ma 

$250.00 


MMk  1691-137.5 

GAIN:  30dB  TYPICAL 
N,R:  6.8dB  MAXIMUM 

12VDC@150ma 
$330.00 


Send  75c  (3  stamps)  for  detailed  specs  on  aff  VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 

#        PRICES  SUBJECT  TO  CHANGE  WITHOUT  PRIOR  NOT1CF 

a    SPECTRUM  INTERNATIONAL  INC.  <508*  263-2145 

P.O.  Box  1084S.  Concord,  MA  01742,  USA 
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edited  by  C.  C.  C. 


Notes  from  FN42 
Korea  and  the  Olympics. 

Sometimes  things  just  plain  go 
wrong— and  our  planned  cover- 
age of  the  Olympics  just  plain 
went  wrong,  Byong-Joo  Cho 
HLSAP  did  his  part,  but  a  combi- 
nation of  postal  services  and  of- 
fice confusion  led  to  our  failure  to 
get  two  of  his  reports  and  to  tern- 
porarify  (from  February  18  to  Sep- 
tember!) mislay  another  one, 
HLSAP  earned  his  subscription  to 
73  and  hell  get  it:  for  those  of  you 
who  may  have  been  looking  for 
our  coverage—apologies,  CCC 
hopes  you  got  the  information  you 
needed  elsewhere. 

As  usual  we  have  much  more 
material  than  can  fit  In  these 
pages,  but  the  IARN  information 
from  Sam  Voron  VK2BVS,  Peter 
ZSSETs  first  Hambassador 
report  from  the  Republic  of  South 
Africa,  and  Hambassador 
UA9MA's  material  clearly  de- 
served priority  attention.  (Even  so. 
two-thirds  of  the  report  from 
ZS6ET  will  have  to  be  held  over  for 
the  future.} 

Anyway ,  HAPPY  NEW  YEAR  to 
those  who  are  starting  1989  on  the 
fsi  of  January  (with  the  2nd  being 
Dia  del  Ano  Nuevo.  Nouvet  An, 
Neujahrstag,  and  New  Year's  Hol- 
iday in  Scotland),  and  a  plain  old 
wish  for  happiness  to  those  whose 
new  years  begin  later;  we  'It  cele- 
brate the  dates  of  theirs  at  the  ap- 
propriate times.  Other  January 
dates  to  note  for  your  OSOs:  Jan- 
uary 1  is  Haiti's  Independence 
Day  (on  the  4th  for  Burma  and  the 
31st  for  Nauru);  7—  Ethiopian 
Christmas;  9— Martyrs*  Day, 
Panama  (the  29th  for  Nepal):  15— 
Adults*  Day.  Japan;  23— National 
Holiday,  Australia;  24— Economic 
Liberation  Dayt  Togo;  26— An- 
niversary of  the  Proclamation  of 
the  Republic,  India. 

Roundup 

Australia,  {And  Jamaica,  USA, 
El  Salvador,  Mexico,  New  Zea- 
land, Great  Britain,  Germany, 
Belgium,  Sweden,  Israel,  Cay- 
man Islands,  United  Kingdom, 
Japan... other  countries). 

HURRICANE  GILBERT 

Emergency, .»..., i 
The  following  is  from  a  report  by 
the  IARN  Director  for  Australia, 
Sam  Voron  VK2BVS  (4071066),  2 
Griffith  Avenue,  East  Rosevilfe 


2069,  Australia.  Chris  CK3YID 
in  Melbourne.  03601 4222t  has 
just  attempted  to  telephone  Glenn 
Baxter  K1  MAN  (Network  Manager 
of  the  international  Amateur  Ra- 
dio Network  (IARN)  in  the  USA .  .  . 
he  is  told  K1MAN  busy  handling 
emergency  traffic.  .  .something 
about  a  hurricane  in  the  ocean  oft 
the  eastern  US  coast . .  halfway 
around  the  world. .  . 

Nothing  to  concern  me,  weath* 
er  lovely  in  Sydney.  But  let's  tune 
in  on  NBC's  "Today"  show,  which 
is  aired  every  night  over  a  VHF 
Sydney  commercial  TV  chan- 
nel . . . 

Jamaica  hit  by  biggest  hurri- 
cane ever  recorded  in  the  north- 
ern hemisphere,  500  miles 
wide . . . 

Mexico  City  and  San  Salvador 
were  halfway  around  the  world, 
too,  and  they  sure  needed  ail  the 
help  Australian  hams  could 
give  .  .  * 

The  Australian  Traffic  Net- 
work is  activated.  .  VK3CKK 
037291624  notified  Red  Cross 
.  .  .  VK60P  092774661  and 
VK6RQ  092771 51 4,  Perth,  to  han- 
dle Red  Cross-referred  calls  on 
health  &  welfare  matters.  . . 
14.275  MH2  declared  emergency 
frequency  {with  ±.5  kHz  guard 
band),  to  be  controlled  by  IARN  to 
carry  messages  from  the  Ja- 
maican Defense  Force  station 
6Y5B64  .  .many  on  this  frequen- 
cy because  all  power,  phones, 
navigational  aids  at  airfields  out: 
aircraft,  US  State  Department, 
Salvation  Army,  Red  Cross... 
only  well-prepared  hams,  with 
generators  and  fuel,  able  to 
provide  vital  remaining  links  . 
14.325  MHz  (jl.3  kHz),  other  FCC 
channel  for  emergencies,  con- 
trolled by  National  Hurricane  Cen- 
ter in  Miami. ,  .hurricane  planes 
use  this  as  they  fly  through  the 
storm  to  measure  and  track  it .  .  . 

Australia  and  New  Zealand  re- 
lay important  info  when  conditions 
make  coverage  difficult,  we 
watch  the  Caribbean  and  jump  in 
when  needed. .  .over  100  health 
&  welfare  messages  generated 
now,  relayed  to  Jamaica  through 
the  US  since  no  third*party  agree- 
ment with  Jamaica — so  direct  ser- 
vice without  delays  involved  when 
third-party  agreeme  nts  get  negoti- 
ated before  help  can  be  provid- 
ed. .  . 

New  Zealand  authorities  mean- 


while ruled  that  NZ  radio  ama- 
teurs could  not  help  the  public 
despite  no  telephone  communica- 
tion existed .  .  .G4SCA  on  British 
RAYNET  (the  RSG8  emergency 
group)  activated  and  helping  the 
British  High  Commission.  .  . 
DA2GY  in  Germany  active  as  well 
as  full  US  Army  Military  Affiliate 
Radio  System  (MARS),  . 
Belgium,  Sweden  also;  alt  provid- 
ing health  &  welfare  message 
help.    .Israel  amateurs  stay 

alert 

Weekend  of  i7  September  com- 
ing up;  would  everything  settle 
down  so  we  can  go  ahead  with  our 
annual  48-hour  Amateur  Radio 
Display  at  El  Park,  which  was  sup- 
posed to  coincide  with  our  simu- 
lated emergency  test? ,  . . 
Cayman  Islands  hit.,  .storm 
headed  for  Mexico.  ..annual 
Australian  Fun  in  the  Sun  and  Un- 
der the  Moon  amateur  radio  dis- 
play and  simulated  emergency 
test  cancelled .  ,  .  five  US  ama- 
teurs deployed  to  set  up  facilities 
in  Jamaica— Dave  K2BPP,  Ralph 
N4HTU  at  Montego  Bay  with  ac- 
cess to  commercial  telephone 
satellite  link.  .  .  Bill  WB2TUU  with 
Oral  Roberts  medical  team  near 
Kingston..  Bob  N4MHV  at 
Sandy  Bay.  .  Al  W9ELR  at 
Kingston  Salvation  Army  sta- 
tion .... 

September  19:  Australian  Traffic 
Net  sends  Happy  Birthday  to 
IARN:  it's  three  years  since  the 
Mexico  Ctty  earthquake  and  the 
birth  of  IARN.  .. 

Relief  agencies  not  able  to  send 
in  medical  volunteers  without  as- 
su ranee  of  radio  amateurs  avail- 
able full  time  and  US  volunteers  in 
Jamaica  have  to  leave  (a  wife  hav- 
ing a  baby,  etc.)  and  new  ones 
getting  hard  to  find.  .  .United 
Kingdom  offers  two,  Australia  re- 
quested by  IARN  to  send  one, 
Japan  asked  for  volunteers .  .  as 
of  September  20  no  transport 
available  for  non-US  volunteers, 
but  Gordon  VE3FBU  an  excep- 
tion—accompanied Jamaican 
Consular  General,  set  up  commu- 
nications at  Runaway  Bay,  and 
this  message  broadcast: 

Situation  in  Jamaica  now  ur- 
gent Need  food,  building  materi- 
al, antibiotics  of  alt  kinds,  clothing. 
We  have  no  beds  and  water  is 
very  bad.  The  people  of  Jamaica 
are  making  all  efforts  to  ensure  aft 
tourists  are  being  taken  care  of. 

Australia  active  0500  to  1000 
hours  universal  time  when,  al- 
though many  net  control  stations 
monitoring  14.275,  North  America 
mostly  asleep  and/or  coverage  in- 
to Jamaica  difficult.  .  .so  man- 


ning net  control. .  .assisting  traf- 
fic from  Europe  to  Jamaica  and 
Jamaica  to  US,  so  Jamaica  sta- 
tions can  come  on  frequency  any- 
time, get  messages  off,  and  go  off 
the  air  to  conserve  fuel  or  batter- 
ies. .  .Ashley  6Y5GR  can  operate 
only  Morse  code,  battery  low,  but 
reports  excellent,  relayed  to  US: 
all  water  has  to  be  boiled,  ba- 
nanas and  sugar  cane  all  gone 

.  VE3FBU  reports  people  suck- 
ing on  sugar  cane  to  survive  . , 
above  message  causes  Aus- 
tralian Oept.  of  Foreign  Affairs  to 
donate  $20,000  to  help  Ja- 
maica. .  .  US  asked  for  $400  mil- 
lion: 95%  of  Jamaica's  economic 
base  destroyed  . . 

October  1 ,  1988  summary  (as  of 
this  writing).  14.275  remains  as 
the  emergency  frequency  and 
IARN  continues  to  look  for  volun- 
teers to  go  to  Jamaica  to  man  field 
stations.  More  Jamaica  stations 
coming  on  the  air  as  the  president 
of  the  Jamaica  Amateur  Radio  As- 
sociation (JARA).  Selvin  6Y5SG, 
mobilizes  resources.  Dave 
K2BPP  draws  up  disaster  commu- 
nication plan,  is  debriefed  by  US 
representative  assessing  Ja- 
maica^ needs,  IARN  has  donated 
quantities  of  gear— aerials,  gener- 
ators, you  name  it — personalty 
owned  as  well  as  from  AEA, 
Heath,  Tandy,  others. 

/  am  proud  of  the  way  so  many 
newcomers  to  amateur  radio  be- 
came so  fully  involved  in  this 
emergency,  and  want  to  thank  all 
US  Novices,  Technicians,  and 
other  10-meter  operators  who 
monitored  14  MHz  and  kept  Aus- 
tralia fully  informed  when  14  not 
open  to  Australia,  This  worked  so 
well  that  from  now  on  when  a  dis- 
aster hits  there  will  be  an  Aus- 
tralian station  looking.  .  .into  the 
USA  in  the  US  Novice  voice  band, 
28.3  to  28.5  MHz  as  a  part  of  our 
plan  for  the  Australian  net. 

The  IARN  now  is  seeking  any 
volunteers  whether  with  amateur 
licenses  or  not,  to  serve  as  go- 
betweens  between  radio  ops  and 
the  local  people.  On  the  10-meter 
band  from  Australia,  I  have  been 
asking  USA  Novices  and  Techni- 
cians to  contact  the  public  via  lo- 
cal radio  stations,  talk  shows,  CB 
airwaves,  SWLs,  scanner  listen- 
ers, to  tell  that  volunteers  are 
needed  to  be  the  eyes  and  ears  of 
Jamaica. 

Volunteers  can  always  phone 
Glenn  Baxter  K1MAN  (207)  495- 
2215.  or  FAX  (207)  495-2069. 
[Ed,  note:  As  of  January  the  fore- 
going may  be  out  of  date,  but  the 
need  for  IARN  volunteers  to  be 
available  never  is, — CCC] 
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Japan.  From  The  JARL  News 
for  August:  "It  is  essential  that  atl 
hams  be  aware  of  the  current 
worldwide  trends  that  affect  ama- 
teur activities.  Amateur  radio 
communications  means  world- 
wide communication  and  thus 
worldwide  interaction."  Living  up 
to  this,  JARL  sent  a  delegation  to 
the  Region  III  annual  meeting  in 
Seoul,  South  Korea  (in  October), 
which  included  the  president,  vice 
president,  and  managing  director 
(JA1AN,  JA6AV,  and  JA1HGG), 
"Japan  has  the  most  amateurs  in 
the  world  and  is  expected  by  other 
countries  to  play  a  leadership  role 
in  Region  If  I  and  shoulder  respon- 
sibility for  the  development  of  in- 
ternational amateur  radio.' 


r* 


GREAT  BRITAIN 

Jeff  Maynard  G4EJA 
32  Waldorf  Heights 
Hawiey  Hill 
CamberteyGU179JQ 
England 

The  UK  Scene  The  major  news 
is  the  publication  of  the  new  UK 
amateur  license  by  the  UK  regula- 
tors, the  Department  of  Trade  and 
Industry.  It  incorporates  a  number 
of  significant  changes,  all  of  which 
are  for  the  better.  Although  largely 
cosmetic  or  administrative,  they 
have  relieved  the  amateur  of  a 
number  of  bureaucratic  chores 
and  should,  if  nothing  else,  ease 
the  conscience  of  those  who  did 
not  fully  stick  to  the  rules 

Until  now  a  multipage  docu- 
ment, the  license  is  in  two  parts,  A 
single-sheet  validation  document 
confers  legality  and  is  renewed 
annually  (when  the  fee  is  paid!), 
and  a  separate  booklet  sets  out 
the  terms  and  conditions  of  the 
license.  The  same  documents 
serve  all  types  of  amateur  sta- 
tions— club,  reciprocal  maritime 
mobile  (but  not  aeronautical  mo- 
bile, despite  the  efforts  of  the 
RSGB). 

The  Europeanization  of  the  UK 
continues  apace  with  the  adoption 
m  the  new  license  of  the  standard 
CEPT  draft  agreement,  allowing 
visiting  CEPT  license  holders  to 
operate  in  the  UK  and  UK  ama- 
teurs to  operate  in  most  European 
countries  without  special  permis- 
sion, (CEPT  is  the  European  PTT 
'club'  which  sets  many  interna- 
tional telecommunications  stan- 
dards.) US  amateurs  can  still,  of 


course,  apply  for  a  reciprocal  li- 
cense. 
Other  changes: 

•  The  rather  strange  UK  suffix  /A 
(for  operation  from  a  so-called  'al- 
ternate1 address)  has  been  re- 
placed with  fP  for  operation  away 
from  the  main  station,  and  may  be 
used  for  unlimited  periods  instead 
of  for  only  four  weeks  at  a  time, 

•  The  DTI  has  recognized  the  ar- 
rival of  the  computer  age  and  now 
permits  the  station  log  to  be  kept 
on  magnetic  tape  or  disk  and  has 
relaxed  rules  defining  what  must 
be  recorded. 

•  Computer  buffs  can  now  legally 
operate  their  'digfpeaters*  and 
can  receive  and  transmit  digital 
messages  without  the  (theoreti- 
cal) need  to  review  each  one. 

•  Low  power  beacons  may  now  be 
set  up  without  special  permission, 
and  low  power  links  are  OK  for 
remote  control, 

•  When  operating  other  than  with 
telephony,  it  is  no  longer  neces- 
sary to  ID  with  a  CW  transmission 
of  at  least  15  wpm— it  can  be  sent 
in  Morse  at  any  speed.  When  re- 
transmitting a  recorded  transmis- 
sion from  another  station,  it  no 
longer  is  required  that  the  record- 
ed callsigns  be  deleted  before  re- 
transmission. 

•  Restrictions  have  been  removed 
for  operating  an  amateur  station 
on  behalf  of  social  organiza- 
tions— such  stations  are  no  longer 
required  to  notify  the  DTI  of  their 
names.  (Helpful.  I  remember  the 
problems  of  trying  to  organize 
GT4EJA/MM  for  charitable  pur- 
poses a  few  years  ago,) 

•  And  it  is  now  permissible  to  con- 
duct crossband  contacts  using  re- 
ceive frequencies  not  licensed  in 
the  UK  (but  presumably  legal  in 
the  country  of  origin). 

The  very  observant  of  you  might 
have  noticed  all-American 
spelling  this  time  (license  not  li- 
cence, organization  not  organisa- 
tion). This  is  due  to  my  use  of  the 
US  version  of  a  word  processor 
(Professional  Write);  I  now  have 
an  IBM  PS/2  operating  under  PC- 
DOS.  Good  news  in  that  the  IBM  is 
much  faster  than  my  otd  Apple  2 
and  much  more  versatile  and  I 
have  access  to  a  wide  range  of 
software.  Any  helpful  contribu- 
tions from  you  would  be  most  wel- 
come because  the  bad  news  is 
that  all  my  amateur  software 
(SSTV,  RTTY,  CW  send  and  re- 
ceive, satellite  orbital  predictions) 
is  no  more,  and  I  don't  know  what 
is  available.  While  home  comput- 
ers are  popular  in  the  UK,  things 
tend  to  be  home-grown  nonstan- 
dard such  as  the  BBC.  There  is. 


therefore,  a  complete  lack  of  ama- 
teur software  for  industry  stan- 
dard machines.  What  PC-DOS 
program  disks  do  you  have? 


HONG  KONG 

Phil  Weaver  VS6CT 
PO  Box  12727 
Hong  Kong 

They  say  lightning  never  strikes 
twice;  I  sincerely  hope  that  this  is 
true  as  once  again  HARTS  suf- 
fered a  major  loss  of  equipment 
when  the  digipeater  operating 
very  successfully  on  29.010  MHz 
was  zapped  by  lightning  in  early 
August,  leaving  the  antenna  look- 
ing like  a  sad  tail  after  the  night 
before  and  the  equipment  full  of 
little  holes!  I  had  never  seen  the 
likes  of  it.  We  still  have  not  re- 
sumed that  service  [  written  in  mid- 
September^Ed.  ]  but  I  am  hoping 
that  the  two  beacons  which  have 
been  established  for  a  few  years 
will  be  back  up  on  the  air  shortly, 
after  having  been  down  for  recon- 
struction of  the  building  they  are 
in-  To  remind  those  interested, 
the  10-meter  beacon  will  be  oper- 
ating on  28.290  MHz  and  on  6 
meters  at  50.075,  with  the  call- 
signs  VS6TEN  and  VS6SIX  re- 
spectively. 

After  my  departure  from 
HARTS  (see  column  in  the  June, 
1968,  issue)  I  established  a  new 
society  aimed  at  providing  service 
for  the  expatriate  community  in 
the  form  initially  of  the  provision 
of  an  English-speaking  repeater 
This  is  up  and  running  on 
145.575-600  with  a  CTCSS  tone 
needed  on  the  transmissions.  If 
you  are  coming  to  Hong  Kong  and 
would  like  to  learn  more,  drop  me 


a  line  at  the  above  address  or 
phone  me  on  arrival  at  5-772313. 
The  group  is  the  English  Lan- 
guage Amateur  Radio  Communi- 
cations Society  (ELARCS),  and 
we  have  quarterly  meetings  at 
which  all  are  welcome. 

The  PO  address  above  is  be- 
cause I  expect  to  move  into  a  new 
apartment  the  first  quarter  of  1 989 
and  don't  yet  have  the  new  ad- 
dress. The  saga  of  the  flat  move  is 
an  ongoing  pain  in  the  neck- 
should  have  moved  a  long  time 
ago  but  a  fire  in  the  high  rise,  put 
out  with  helicopters  using  salt  wa- 
ter from  our  'fragrant'  harbor, 
meant  that  the  top  two  floors  had 
to  be  demolished  and  recon- 
structed! 


SOUTH  AFRICA 

Peter  Strauss  ZS6ET 
PO  Box  35461 
Northcliffr  ZA-21 15 
Republic  of  South  Africa 

Guest  licenses  in  South 
Africa,  South  Africa  decided  in 
1980  no  (onger  to  follow  the  exam- 
ple of  the  British  and  US  adminis- 
trations, as  they  issue  licenses  to 
bona  fide  tourists  only  if  a  bilateral 
agreement  has  been  concluded 
between  the  home  country  of  the 
tourist  and  the  administration  of 
the  country  to  be  visited.  In  South 
Africa  this  was  considered  dis- 
criminatory  against  tourists  from 
rare  DX  countries  whose  adminis- 
trations would  not  be  willing  to 
conclude  an  agreement  for  may- 
be one  tourist  in  five  years. 

After  extensive  research  by  a 
select  committee  of  SARL  (the 
South  African  Radio  League)  into 
license  procedures  of  other  coun- 


Lion  Bob  ZS1ABO,  coordinator  of  joint  amateur  and  Lion  activities  in 
South  Africa.  (Photo  by  Bob  Adshade) 
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tries,  a  proposal  was  sub- 
mitted to  the  authorities 
with  the  result  that  since 
1981  any  amateur  from  any 
country  may  apply  for  a  3 
month  permit  to  operate 
while  in  the  Republic  of 
South  Africa.  A  fee  of  Rand 
12  (approximately  US$5)  is 
payable  on  arrival.  Two  li- 
cense classes  compatible 
with  the  CEPT  class  I  and 
CEPT  class  II  are  available. 
(No  compatible  license 
class  to  the  US  Novice  li- 
cense exists  in  South 
Africa.) 

In  order  to  cater  for  ama- 
teurs entering  for  longer 
periods  and  to  allow  for  the 
permanent  conversion  of 
foreign  licenses  to  South  African 
callsigns,  agreements  with  Israel, 
Portugal,  the  German  Federal 
Republic,  Chile  and  the  USA 
followed.  Agreements  with  Great 
Britain,  Swaziland.  Zimbabwe. 
Botswana,  Bophuthatswana, 
Venda,  Transkei«  South  West 
Africa  and  Ciskei  have  been  in 
force  for  some  time.  Amateurs 
from  agreement  countries  are  not 
limited  to  a  three-month  permit. 
Their  permits  are  issued  free  of 
charge  and  they  may  apply  for 
the  conversion  of  their  home  call- 
sign  to  a  South  African  callsign 
if  they  intend  to  stay  permanent- 
ly or  semi-permanentfy  in  South 
Africa, 

Any  person,  regardless  of  na- 
tionality, may  sit  for  the  multiple 
choice  RAE  exam  in  South  Africa, 
In  fact  the  Wits  Central  Repeater 
covering  the  greater  Johannes- 
burg area  is  typical  for  the  cosmo- 
politan nature  of  amateur  radio  in 
South  Africa.  While  GSGs  are  pre- 
dominantly  in  English  and 
Afrikaans,  callers  in  German,  Por- 
tuguese and  Hebrew  are  very  like- 
ly to  get  an  instant  answer  even 
late  at  night. 

Portuguese  nationals  living  in 
South  Africa  may  sit  for  the  RAE  in 
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South  Africa  in  their  own  lan- 
guage and  obtain  a  certificate  by 
their  own  administration  in  Portu- 
gal. Such  license  may  by  used  to 
apply  for  a  callsign  in  South 
Africa*  easing  the  language  prob- 
lem for  the  many  Portuguese 
speakers. 

The  IARU  Region  I  band  plan 
applies  in  South  Africa  and  visi- 
tors should  use  the  two-meter 
band  from  144,000  MHz  to 
145.999  MHz  only.  The  220-MHz 
band  is  not  available  for  the  ama- 
teur radio  service  in  South  Africa. 

Further  information  may  be  ob- 
tained by  writing  to  the  SARL  at 
PO  Box  391 1 ,  Cape  Town  8000. 
Republic  of  South  Africa. 

Lions  In  South  Africa,  The 
days  of  the  lions  roaming  free  in 
the  country  are  a  thing  of  the  past, 
with  mining,  agriculture,  and  ur- 
banization claiming  their  share. 
Today's  Lions  can  be  found  regu- 
larly teaming  up  with  radio  ama- 
teurs for  events  tike  the  "Hunting 
Lions  in  the  Air,"  held  every  Janu- 
ary. This  year's  will  be  on  January 
7th  and  I4lh. 

This  event  seems  to  be  very 
popular  m  South  Africa,  looking  at 
the  results  of  the  1986  event.  First 
place  in  the  Club  category  (phone) 


SOUTH  AFRICA  FIRST  COUNTRY  TO 
ACCEPT  73  UNIVERSAL  APPLICATION 

Peter  ZS6ET  writes;  "If  you  intend  to  visit  South  Africa,  ad- 
dress your  application  for  an  amateur  radio  permit  to  The  Depart- 
ment of  Telecommunications,  Private  Bag  X74,  Pretoria 
0001 T  Republic  of  South  Africa.  The  Universal  Permit  Applica- 
tion published  in  *73  International'  [see  October's  issue,  page 
88]  offers  more  information  than  required  and  should  suffice  " 
Peter's  statement  is  based  on  information  from  the  Department, 
but  this  is  not  an  official  approval,  of  course;  that  will  not  be 
sought  until  the  form  is  further  revised,  based  on  comments  and 
criticisms  from  around  the  world  over  the  next  two  or  three 
months. 


went  to  ZS6TJ.  This  station  is  lo- 
cated in  the  Johannesburg  Ama- 
teur Radio  Center  (Louis  Botha 
Ave.,  corner  Duff  Rd<  Houghton. 
Johannesburg).  Second  place 
went  to  ZS6TVL  located  right  next 
to  the  world  famous  Kruger  Na- 
tional Park  where  one  can  still  find 
real  lions! 

In  the  Club  category  (CW)  the 
first  place  went  also  to  ZS6TJ  in 
Johannesburg.  In  Cape  Town  the 
third  place  was  retained  by 
ZS1VP  in  the  individual  operator 
CW  category.  Overall  participa- 
tion was  also  very  high  with  South 
Africa  fielding  the  second  largest 
number  of  stations  in  the  world, 
with  only  the  USA  fielding  more 
stations.  Considering  there  are 
only  just  over  5000  radio  ama- 
teurs licensed  in  the  Republic, 
this  is  no  mean  feat. 

With  many  rare  club  and  event 
stations  scheduled  to  participate 
in  this  event  again,  this  could  be 
your  opportunity  to  get  a  rare  QSL 
card. 

The  Oias  Award.  The  Par- 
tolomeu  Dias  Award  is  a  unique 
award  issued  to  commemorate 
500  years  of  some  of  the  most  im- 
portant sea  voyages  which  de* 
manded  a  complete  revision  of 
geography  and  ted  to  a  new  phase 
in  the  life  of  humanity. 

The  voyage  of  Bartolomeu  Dias 


when  he  arrived  in  the  Indian 
Ocean  with  his  caravels  in  1488 
stands  out  above  all  others.  It 
allowed  for  the  encounter  of  civi- 
lizations until  then  unknown  to 
each  other  and  led  to  great  con- 
sequences in  science,  culture, 
economics,  politics,  and  demog- 
raphy. 

Issued  in  cooperation  between 
the  Johannesburg  Branch  of 
SARL  and  the  National  Amateur 
Radio  Society  Portugal  (REP),  the 
award  is  a  further  step  to  increase 
the  good  relations  of  South 
African  and  Portuguese  radio  am- 
ateurs and  their  friends  in  the 
wo  rid  . 

To  qualify,  5  contacts  with 
South  African  (ZS/ZR)  Stations 
and  5  contacts  with  stations  in 
Portugal  (CT)  in  the  period  Janu- 
ary l+  1988  to  June  1989  are  re- 
quired by  stations  other  than 
those  two  countries.  Applications 
must  be  submitted  not  later  then 
December  31, 1990.  All  bands;  CW, 
RTTY,  and  phone.  Also  available 
to  SWLs.  QSLs  not  required.  Ap- 
plicants should  submit  certified 
logs  with  1 0  IRCs  or  US$5  to  the 
Awards  Manager  SARL  Johan- 
nesburg, PO  Box  2327,  Johan* 
nesburg  2000,  Republic  of  South 
Africa. 

[Packet  radio  report  in  a  future  fe- 
sue  —  CCC]f 


WEST  SIBERIA  DX  CLUB  BEGINS 
SWDXC  AWARDS  PROGRAM 

Gennady  Kotmakov  UA9MA,  our  Russian  Hambassador*  writes 
that  uWe  have  founded  one  of  the  first  DX  clubs  in  the 
USSR-  .  with  UA9MC  as  president  andUA9MQ,  secretary," 
UA9MA  is  vice  president,  and  he  sends  us  the  following. 

1.  AOA  (Arctic  Ocean  Award) — Details  next  month.  2.  WAWS 
(Worked  All  West  Siberia)— Work  lollowing  oblasls:  099,  100. 
130,  145,  146,  158,  161,  162,  163-  Class  1—40  QSOs  In  9 
oblasts,  Class  2—30  and  8,  Class  3—20  and  7, 

3.  U-PX-A  (USSR  Prefix  Award)— Class  1  —200  prefixes.  Class 
2—1 50,  Class  3—100,  Class  4—50. 

4.  U-1.0Q0,000-C  (USSR  million-population  Cities)—  Worfc: 
Alma-Atu,  Baku,  Chelyabinsk,  Dnepropetrovsk,  Donetsk,  Gorky, 
Kharkov,  Minsk,  Moscow,  Novosibirsk.  5.  PX-9-A  (Prefix  9 
Award)— Work  stations  with  figure  9  in  their  prefixes.  Class 
1—50  prefixes  from  20  countries  on  6  continents,  Class  2—40 
from  1 5  on  4,  Class  3 — 30  Irom  1 0  on  3. 

6.  WSA  (West  Siberia  Award)— Work  stations  from  Zone  17 
(WAZ)  with  the  last  callsign  fetters  from  which  spell  the  title  of  the 
award.  For  example:  UA9AW.  UL7CE.  UA9MS,  UH6BT,  and  so 
on  for  all  16  letters. 

All  contacts  (or  SWLs)  must  be  made  after  January  1 ,  1980.  No 
QSLs:  send  certified  list  to  Serge  F,  Kruglov  UA9MC,  PO  Box 
836.  544099  Omsk,  USSR. 

"Rules  for  WSDXC  membership:  1)  100  awards  and  certifi- 
cates, including  R-15Q-S*  (or  DXCC  with  150  countries)  and  3 
ones  from  WSDXC,  or;  2)  200  countries  {R-150-S  or  DXCC  with 
200  countries)  and  3  awards  from  the  WSDXC,  The  entering  fee 
is  20  IRCs.  All  applications  must  be  signatured  by  2  licensed 
amateurs." 
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800-882-1343 


I  a  ICOM 


HF  Equipment              IC-735 

Lisi 

JUN'5 

ICOM 

IC-781  New  Deluxe  HF  Rig 

£5995 

Call  $ 

IC-761  Loaded  wnh  Extras 

2689 

Call$ 

IC-735  Gen  Gvg  Xcvr 

1099 

Call  S 

IC-7S1A  Gen  Cvg  Xcvr 

1699 

CallS 

Received 

JC-R7000  2Zr  1300*  MKj  Hew 

1199 

Call  S 

K>R7tA  100  kHz  30  MHz  ftcvr 

999 

CallS 

VHF 

IC-229AflH 

509/539 

Call  % 

IC  2BA/H  FM  Mobile  £5w/45w 

469/499 

Call  $ 

IC-02AT  FM  HT 

409  95 

CaJIS 

IC-2GAT  2m  7w  HT 

429.95 

CallS 

IC-900  Six  Barxj  MotJ#e 

639 

CaJIS 

IMF 

IC-48A  FM  Mobile  25w 

509 

Cart  5 

IC-CMAT  FM  HT 

449 

Call  S 

IC-4QAT  440MHi  HT 

429.95 

Call  $ 

220  MHz 

IC-38A  25w  FM  Xcvr 

489 

CaJIS 

IC-32AT  Zm/TDcm  HT 

|/rM\j/( 

629  95 

Call  S 

rxb  l\l  W  i 

RZ  1  WIDEBAND  RCVR 

JU 

U 

Call$ 

HF  Equipment 

TS-94DS/AT  Gen   Cvg  Xcvf 

2449.95 

CaJIS 

TS-MOS/AT  Gen  Cvg  Xcv* 

1449.95 

CallS 

TS-140S  Compact  Gen  Cvg 

Xcvr 

94995 

Call  $ 

VHRUHF 

TS-790A  2m-70cm  1  2  GHZ 

1999  95 

CallS 

TS-7MA  All  Mode  Base  25 w 

1059  95 

CaEIS 

TR  751 A  All  Mode  Mobile  £5w 

699,95 

Call  S 

TM-221A  2m  45* 

459  95 

CaEI  S 

TM-2550A  FM  Mobile  *5* 

51995 

Call  S 

TM-2570A  FM  Mobile  70* 

623  95 

CaJIS 

TH-215A  2m  HT  Has  It  Alt 

399  95 

CaMS 

TH-2SAT  5w  Pockel  HT  NEW 

369.95 

CaMS 

TM-721A  2m/70cm  FM  Mobile 

729.95 

Calf  $ 

TM-421A  Compact  fU  35 w 

469,95 

CaHS 

TH-45AT  5w  Pocket  HT  NEW 

Call  $ 

220  MHz 

389,95 

TM-3S30A  FM  220  MHz  2Sw 

519.95 

CaBS 

TM-32t  A  Compact  25*  Mobile 

469.95 

CaMS 

TW-31SA  Ful  Featyreci  2  5*  HT 

419-95 

Calf 

lv/a!  ^i^l  H  I 

YAESU 

HF  Equipment 

FT- 767  GX  Gen  Cvg  Xcvr 

1929-95 

Cai$ 

FT-757  GX  II  Gen  Cvg  Xcvr 

1129  95 

CallS 

FT-747  GX  Ne*  Economicaf 

Performer 

989.95 

CallS 

FL-7000  T 5m  160m  AMP 

1995.00 

CallS 

VHF 

FT-212RH  NEW  2m  45* 

459  95 

Call  S 

FT-7l2flH  70cm  35W 

499  95 

CaNS 

FT  SSOR  AN  Mode  Portable 

599  95 

Can  S 

FT-23  R/TT  Mini  HT 

34495 

Call  S 

FT-209RH  FM  Handheld  5* 

389  95 

CallS 

VHFflJHF  Full  Duplex 

FT  736R.  New  All  Mode 

2rrd70cm 

1749.95 

Call  S 

Dual  Bander 

FT-727R  2tTw70cm  HT 

439.95 

CallS 

FT-109RH  N«*  HT 

399  95 

Call  S 

JUM'S 


3919  Sepulveda  Blvd. 
Culver  City,  CA  90230 

213-390-8003 


New  Mod  Kit 
for  Bird  Model 
43  Wattmeter 


MEASURES  PEAK  POWER 

OF  SSB  AND  OTHER  AM  SIGNALS 

Bird  Model  4300-400  modification 
kit  quickly  adapts  any  Bird  Model  43 
Wattmeter  to  measure  audio  peak  power 

of  single  sideband 

and  other  AM  modulated  signals. 

The  4300-400  kit  pc  board  mounts  inside  the  Model 
43  housing,  on  the  meter  studs.  Estimated  conversion 
time  is  only  15  minutes  from  start  to  finish. 

Once  modified,  you  can  measure  peak  power  to  an 
8%  F.S.  accuracy,  without  affecting  cw  operation  or 
accuracy. 

And,  the  Model  4300-400  is  surprisingly  inexpensive. 
Contact  your  Bird  distributor  or  factory  for  details. 

30303  Aurora  Rd.,  Cleveland  {Solon),  Ohio  44139  —  2794 
216-248-1200     TLX  706898  Bird  Elec  UD     FAX  216-248-5426 
WESTERN  REGION  OFFICE: 

Bird  Electronic  Corp 

621  Oja i  Aw  .  Su ite  F.PO  Box  28 .  O ja i ,  C A  93023     805^646-7255 


Electronic  Corporation 


CIRCLE  176  ON  HEADER  SCTVICE  C*H0 


BENEFITS  FOR  YOU 

QST,  QSL  Bureau,  Awards,  Low  Cost  Insurance,  Operating  Aidst 
Government  Liaison  and  More— Much  More! 


MEMBERSHIP  APPLICATION 

Name  

Street   

City Prov,/State. 


Call 


PC/Z I P 


$25  ir>  US,  $36  elsewhere  (U.S.  lunds)  Licensed  amateurs,  or  age  65  or  over,  upon  submitting 
proof  of  age,  may  request  the  special  dues  rate  of  S20  m  the  US  S28  elsewhere,  in  (US  funds) 
Persons  age  17  and  younger  may  qualify  tor  special  rates,  write  for  application 

For  postal  purposes,  titty  percent  of  dues  is  allocated  to  OST,  the  balance  for  membership. 


Charge  to    D  VISA    □  Mastercard    □  AMEX 
Card  Number    


D  Discover    Expires 
_  Signature  


The  American  Radio  Relay  League 
225  Main  St        Newington,  CT.  06111         USA 
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Photo  B.  Reinstalling  the  "phoenix 
to  bag  five  grids. 

FN55t  64t  74T  and  even  FN48P  a 
grid  located  in  a  very  remote  sec- 
tion of  Quebec,  far  north  of  Que- 
bec City.  The  2  meter  station 
worked  most  of  these  same  grids 
and  bagged  a  fairly  rare  one  in 
EM77  in  central  Kentucky.  Our 
new  operators  coutdn't  have  had 
a  better  Introduction  to  the  wacky 
world  of  VHF  contesting! 

After  The  Battle , . . 

After  the  dust  cleared,  we 
wound  tip  with  about  550  QSOs 
and  more  than  165  grid  squares, 
51  of  which  were  on  2  meters 
alone.  And  I've  heard  about  even 
higher  2  meter  totals  from  the  Mid- 
west, pushing  well  over  90.  The 
best  part  was  being  able  to  knock 
all  the  stations  down  and  leave  for 
home  just  thirty  minutes  after  the 
contest  ended.  Now  that  our  new 
operators  have  survived  basic 
training,  maybe  well  give  it  a  go 
lin  this  January. 


2304  array,  it  worked  well  enough 


just  wrapped  up  another  success- 
ful doubleheader  weekend  with 
the  12th  Mid-Atlantic  VHF  Confer- 
ence and  HamfesL  They  offered  a 
good  dose  of  technical  presenta- 
tions, an  expansive  flea  market, 
and  lots  of  fun.  This  was  the  first 
year  I  attended  the  banquet,  and  I 
managed  to  make  a  few  of  the 
seminars,  which  covered  a  variety 
of  topics.  Among  them  were: 
Propagation   Enhancement 


prizes  were  awarded.  Coaxial  Dy- 
namics graciously  donated  a 
wattmeter  that  I  reviewed  for  73 , 
and  Avantek  Corporation  came  up 
with  several  MMICs,  bipolar,  and 
GaAsFET  devices,  along  with  ap- 
plication sheets  and  PC  boards. 
The  evening  concluded  with  a 
showing  of  the  SCORE  1987 
FM27  multi-projector  show,  after 
which  all  hands  were  off  to  the 
hospitality  suite  to  talk  shop  while 
watching  the  Olympics. 

Sunday  brought  overcast  skies, 
that  eventually  cleared  for  a  per- 
fect sunny  day.  I  brought  some 
items  to  the  flea  market,  many  of 
which  sold  very  quickly.  There 
was  more  of  a  buying  frenzy  this 
year  than  last  year  {probably 
because  it  rained  in  1967),  and 
there  were  many  good  deals  on 
antennas,  coax,  amplifiers, 
preamps,  and  just  about  any  parts 
you  can  think  of.  If  you  live  within  a 
few  hundred  miles  of  Bucks  Coun- 
ty, try  to  make  it  in  1989.  There's 
plenty  of  motel  space  for 
overnight  stays*  and  it's  fun  to 
meet  many  of  the  faces  that  go 
with  the  familiar  callsigns. 

Project  Time 
From  time  to  time,  1  will  mention 


n 


.  .  .  we  wound  up  with  about  550 
QSOs  and  more  than  1 65  grid 
squares,  51  of  which  were  on  2 

meters  alone. ff 


Mid-Atlantic  Conference 

The  ML  Airy  VHF  Radio  Club, 
better  known  as  the  Pack  Rats, 


Indicators,  6  meter  Contest  Ar- 
rays, VHF/UHF  GRP  Contesting, 
Water  Cooling  UHF  Power  Ampli- 
fiers, and  Home-brew  Microwave 
Dish  Feeds, 

About  100  people  attended  the 
banquet,  and  some  great  door 


sources  for  microwave  parts  in 
this  column.  One  of  those  sources 
is  Steve  Kostro  N2CEIT  who  was 
selling  at  the  Pack  Rats  flea  mar- 
ket, and  who  has  a  nifty  line  of 
"roll  your  own"  preamplifiers  for 
50  through  2304  MHz.  !  had  al- 


ready picked  up  a  903  MHz  ver- 
sion and  added  a  1 296  kit  for  good 
measure,  with  the  idea  of  putting 
up  mast-mounted  preamps.  Since 
I  already  had  a  pair  of  Dow-Key 
260  relays  in  the  parts  box>  it 
seemed  like  the  thing  to  do. 

The  preamps  sell  for  just  $35 
and  include  a  Bud  minibox, 
etched  PC  board,  and  all  parts, 
including  a  NEC  720  series  GaAs- 
FET {typically  a  72089  device). 
Steve  claims  a  noise  figure  of  bet- 
ter than  1  dB  for  these  krts  when 
properly  tuned,  and  Ihey  are  smail 
enough  to  tuck  away  just  about 
anywhere.  They  look  like  good 
weekend  projects,  and  III  let  you 
know  ne*t  month  how  they  work. 

Nice  Tip 

Incidentally,  just  how  do  you  set 
up  a  preamp  for  lowest  noise  fig- 
ure without  a  Noise  Figure  Meter? 
Well,  it's  easy  if  you  have  a  weak 
signal  source  (such  as  a  beacon), 
and  you  can  switch  to  FM  mode  on 
your  transverter/receiver  combi- 
nation or  multrmode.  Then  you 
just  tune  for  best  quieting.  I  tried 
this  with  a  432  and  220  preamp. 
and  rt  works  quite  well,  as  the  trim- 
mer setting  is  not  quite  at  maxi- 
mum gain.  Conversely,  adjusting 
for  maximum  gain  did  degrade  the 
signal-to-noise  ratio  somewhat. 
Thanks  to  W1 VD  for  this  tip. 

Maximum  quieting  can  be  mea- 
sured with  a  standard  VTVM  or 
FETVOM,  using  the  AC  scale  and 
taking  a  signal  from  the  quad  de- 
tector or  ratio  detector.  You  can 
even  take  it  from  the  speaker  out- 
put, if  necessary.  It's  not  hi-tech, 
but  it's  a  lot  cheaper  than  pur* 
chasing  an  NF  meter. 

Once  that  preamp  is  set  right, 
you'll  want  to  put  it  in  a  weather- 
proof enclosure,  add  a  few  relays, 
build  a  sequencer,  and  run  extra 
coax  up  the  tower— it's  all  part  of 
going  Above  and  Beyond! 


INDIANA  HAMFEST 


SUNDAY,  MARCH  12, 1989 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

•  All  Indoors  *  Free  Parking  -  Paved  Lots  •  Forums  -  Nationally  Advertised  Commercial 
Dealers*  Flea  market*  VEC  DEVRY  Testing  *  Ladies  Forums  and  Activities 

•  Over  SD0  Tables 

Enjoy  a  show  by  our  "Quality"  Dealers 
Talk-in  on  the  "Mighty  (2.1  KW)  525"  - 145.25  MHz 

NOTE:  TABLES  SOLD  OUT  IN  1987  AND  1968 

For  Tables:  SASE  To:  Aifeen  Scales  KC9YA,  3142  Market  Place  Bloomington.  IN  47401,  812-339-4446 
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Super  Comshack  64  Repeater  Controller 

$349.95 
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PLUG  INTO  PACKET! 


Simple  and  Easy. 

Here's  the  easiest  packet  radio  yet, 
you  donY  even  have  to  buy  a  TNC 
to  join  the  digital  revolution.  Just 
let  your  PC  do  the  work.  Plug  a 
PC  Packet  Adapter  into  any  ex- 
pansion slot  and  get  on  the  air  in 
minutes,  just  like  an  expert.  And 
>  oull  still  beable  to  use  the  PC  for 
other  work!  The  complete  VHF 
system  is  only  s  139,95! 


Sophisticated,  Too. 

When  vouVe  mastered  the  basics, 
use  the  PC* Packet  Adapter  for 
simultaneous  dual-band  HF 
VHF,  multiconnect,  BBS,  TCP 
IP.  DXer's  PacketClusier,  2400 
baud  (and  higher).  Even  use  the 
Developer's  Package  to  write  your 
own  packet  application. 


Software  Included. 

Unlike  others,  DRSI  includes  all 
the  software  you  need.  The  THS 
terminal  package  has  split  screen, 
file  save/send,  binary  file  transfer, 

print,  scroll,  review  and  more. 


2400  BAUD 


Many  areas  arc  upgrading  their 
packet  nets  to  this  higher  speed. 
DRSFs  M-24  modem  for  2400 
baud  connects  simply  with  no 
modifications  to  your  rig  and  lets 
you  operate  both  1200  and  2400 
simultaneously  with  your  present 
radio.  Step  up  to  this  new  speed 
for  just  $79.95.  today! 

Call  or  Write 

for  complete 

Product  Catalog 


2065  Range  Road 

Clearwater,  FL  34625 

ORDERS:  ! -800-999-0204 
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NO  TUNERS! 

NO  RADIALS! 

NO  RESISTORS' 

Uo^  NO  COMPROMISE* 

THREE  EXCELLENT  REVIEWS  |UST 

DON'T  HAPPEN  BY  CHANCE. 
CALL  US  FOR  A  FREE  CATALOG 

■ie- *#«••»•  l-rtft        •Sag*?]    19n         "Mum    '  I    t4&6 

BILAL  COMPANY 

157  Manchester  D? 
Iforivuflf,  CQ804I6      PH:  ?  1^  68  7  O6V0 


CB-TO-10  METERS 


We  specialize  m  CB  radio  modification  ptans  and 
hardware.  Frequency  and  FM  conversion  kits,  repair 
books,  pfans,  high-performance  accessories-  Over  12 
years  of  satisfied  customers!  Catalog  $2, 


CBC  INTERNATIONAL 

P.O.  BOX  31500X.  PHOENIX,  AZ  85046 
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parkv/Z-Antennas  - 

JT-  Iiuwlt  Fast  *A^^»  ELwrsJ  Range  -  Improve  Recepin>n  ■ 
The  Sparky  J -Antenna  a  ■  flexible  balf  uav  e  n  Jiarof  fcJ  by 
1/2 wavelength*  of  k»*  Iws dux  tfarcogb  as  effiejefli  Itneir 
durchijif  craasfornxf .  Spirin,  J'i  freai  Lfoctiev.  1/4.  Jt  5* 
tcji  e  ameonai.  seed  so  grouifci  plane.  Low  ftar  £WR  curve 
pve*  i4ffi  tt  edge  bin  J  coverage.  Great  potable-  -roll*  up 
to  fit  id  pocket.  Completely  a«emWed  with  BNC  cOflOKK* , 
*  Easily  hidden  *  Effective  inJoiWiof  om.  *  Money  -back  guarantee  * 
Available  for  titrv  band  from   14  to  440  Mill 

U      1  S3  9?5  each       WforS659°      AWS5PAH 

m    bti*p#*%i*\-urcYw***i      AntennasWest 
I Bo*  50063-S,  FWo,  LJT S46Q5    fS01>  373-8425 
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ORDER  TOLL  FREE  (800)  426-2820 


Six  Function  OTMF  Controller 


•+* 


NJ    ec 


WoT 


Afc70  KAij:  jtf^, 


Auto- Kail 

AK-4 


•  Outputs  2  of  3  latched,  1  m  2  momentary.  1  rimed  and  T 
manually  reset  group-tall  laiched  lor  remote  alarm 

■  Ditfinni  todts  lor  turning  outputs  on/off  NOT  toggfi  on/ off  like 
most  others?   •  Wrong  number  reset 

•  4-drgit  acess  code  -  can  use  *  up  #  down 

•  Multiple  group-call  response  *  Qn-boaro  1  'amp  relay 


MoTron 


VIM 


. ,  S69.95 


AK4K 

ItKiard/kJTj  .... 
AK-flw 

( wired/ tested  board)  .  ,  Sfl9,95 
AK-4C  {Complete  irwt  n  ne*at  enckr 
tme  with    nv'mjt   |acks     huHt-m 

speifc*  etc  J  *  .  * ,  .  .  1139.95 

Plus  53  00  Shipping  &  n*ntfling 


695  W.  21st  Ave 
Eugene.  OR  97405 

Call  Tell  Free  1  -800-338-9058  or  (503)687-21 18 


KANTRONICS 


KPC-4 
Two  simultaneously  operable  radio 
ports,  both  ports  operating  at  1200  baud. 
Automatic  gateway  operation  between 
ports 

Kantronics  Personal  Packet  Mailbox 
feature  included. 
R 5-2 32  or  TTL  level  operation 
by  jumper  selection. 


KPC-2 

Compatible  witti  any  computer  having 
a  serial,  asynchronous  I/O, 
Includes  VHF  and  HF  modem  — 
software  selectable, 
Full  duplex  capability. 


Price 


279 


Price 


149' 


HAMTRONICS,  INC. 

4033  BROWNSVILLE  ROAD 

TREVOSE,  PA.  19047 

(215)  357-1400 

Hours  M,T,W  -  9-6    Th-F-9-8     Sat 
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Authorized  Sales  &  Service  —  Yaesu  ■  Kenwood  ■  Icom 
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MEGA  WATTS* 

Alinoo's  new  DJ-500T  hand 
held  dual  bonder  really  puts  out 

Like  6.5  watts  with  the 
optional  12  volt  battery.  Or  our 
standard  3.5  watts  VHFand  3 
watts  UHF  with  a  local  power 
setting  of  .5  watts.  No  other  HT 
del  i vers  such  power. 

The  D> SOOT  also  comes  with 
mega  features. 


It's  the  only  HT  with  a  37  tone 
encoder/decoder  as  standard 
equipment,  'fcu  get  cross  band/full 
duplex  operation.  Twenty  memory 
channels  (10  apiece  on  VHF  and 
UHF).  Programmable  offsets.  A 
single  memory  16  digit  auto  dialer 
and  modifiable  CAP/AAARS 
capabilities^ 

In  short,  the  DJ-500T  comes 
without  any  high  priced  add  ons 


because  everything  is  standard. 
That  includes  our  exclusive  two 
year  limited  warranty. 

Alinco's  new  DJ-500T  hand 
held  dual  bander  AAega  power. 
AAega  performance. 

Call  (213)  618-8616  for  your 
nearest  local  dealer.  Ii\*l 

ALINCO 


?C>7055<M*WtafcP^**   S*  IH  ferns.  CA  90501 
CIRCU  67  £W  READCft  SERVICE  CJtftD 


A  high  performance  HF  rig... 
with  a  great  receiver  and  full-power 
transmitter.  Light  in  weight  and  low 
in  price. 

This  is  Yaesu*  FT-747GX. 

Whether  you're  a  novice  or  a 
veteran,  it's  a  gnat  way  to  start.  .And 
a  great  way  to  go. 

DX  ready*  The  747  packs  a  full 
100-watt  RF  punch  on  160  to  10 
meters,  with  continuous  receive  from 
100  kHz  to  M  MHz. 

And  its  control  panel  is  refresh- 
ingly simple.  So  you  can  hop  around 
the  bandjfrrf  to  nail  those  DX  stations. 
While  other  guys  are  warming  up 
their  amplifiers,  vou  can  be  working 
theDX! 

Miiltimode  versatility.  The 
FT-747GX  is  ready  to  go  on  LSB,  I'SB, 
G%  and  AM.  With  provision  for  the 
FM-747FM  unit  -greal  lor  watching 
10  meter  repeaters. 


You  get  20  memories  to  store 
frequency  and  mode.  Dual  VFOs 
with  split  frequency  operation  for 
DX~pedition  work.  And  manual  hand 
.scan  plus  auto-resume  memory  scan 
via  the  microphone  up/down  buttons. 

Great  receiver.  Utilizing  a 
directly  driven  mixer  the  FT747GX 
receiver  features  superb  overload 
protection.  You  also  get  factory- 
installed  narrow  Off  and  AM  filters. 
A  one-touch  noise  blanker  All-mode 
squelch.  RIT  And  a  20- dB  attenuator 
for  local  QSOs. 

Lightweight  construction. 
Housed  in  a  metallized  high-impact 
plastic  case,  the  FT-747GX  weighs 
in  at  about  7M  pounds!  With  the  loud- 
speaker mounted  on  the  front  panel 
for  maximum  audio  transfer.  And 
internal  heatsinking  for  the  trans- 
mitter, rated  at  full  power  for  FM, 
packet,  RTTY,  SST\;  and  AMTOR  when 


used  with  a  heavy-duty  power  supply. 

Available  options.  FC 1000  or 
FC-757AT  Automatic  .Antenna  Tuners. 
FL  TOGO  500  -watt  Automatic,  Solid - 
State  Linear  Amplifier  TCXO-747 
Temperature-Compensated  Crystal 
Oscillator  EW5-14B  Remote  Antenna 
Selector.  FRB-757  Amplifier  Relay 
Box.  FP-700  Standard  Power  Supply. 
FP-757H  D  Heavy-Duty  Power  Supply 
MMB->;s  Mobile  Mounting  Bracket. 

Discover  the  price/performance 
leaden  Check  out  Yaesus  low-cost 
FT-747GX  at  your  Yaesu  dealer  today 
Because  now,  Yaesu  puts  priceless 
DX  into  your  price  range. 

ttwsu  USA  17210  Edwards  Road,  Gerrtos*  CA 90701 

(213)404  2700.  Repair  Service:  (213)404-4884. 
F&rts:  (2M )  4(U  4S47  Prices  and  specifications 
subject  to  change  without  notice. 
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Fill  your  logbook. 
Without  emptying  your  pocketbook. 


. . .  pacesetter  in  Amateur  Radio 


I 


l 


i 


WOOD 

TH-2SAT 


144MHz 


hrough! 

TH-25AT/45AT 

New  Pocket  Portable 
Transceivers 

The  all-new  TH-25  Series  of  pocket  trans 
ceivers  is  here!  Wide-band  frequency  cov 
erage,  LCD  display,  5  watt  option,  plus,.. 

•  Frequency  coverage:  TH-25AT:  141-163 
MHz  (Rx);  144-148  MHz  | "      Modifiable  fc 
MARS/CAP  Permits  required.) 
TH-45AT:  438-450  MHz, 

•  Automatic  Power  Control  (APC)  circuit  tor 
reliable  RF  output  and  final  protection. 

•  14  memories;  two  for  any  "odd  split " 
{5  kHz  steps) 

•  Automatic  offset  selection  tTH-25AT). 

•  5  Watts  from  12  VDC  or  PS-8  battery  pack, 

•  Large  multi-function  LCD  display. 

•  Rotary  dial  selects  memory,  frequency, 
CTCSS  and  scan  direction, 

•  T-ALERT  for  quiet  monitoring,  Tone  Alert 
beeps  when  squelch  is  opened. 

•  Band  scan  and  memory  scan 

•  Automatic  "power  off  circuit. 

•  Water  resistant, 

•  CTCSS  encoder /decoder  optional  (TSU-6). 

•  Supplied  accessories:  SfubbyDuk,  PB-6 
battery  pack  for  2.5  watts  output  wall  charger 
belt  hook,  wrist  strap,  water  resistant  dust  cap 


Optional  accessories: 

•  PB-5  72  V. 2QQ  mAh  IMiCd  pack  for  2.5  W  output  •  PB-6 

72  V.  600  in  Ah  MiCri  pack  •  PB-7  72  V.  HOD  mAh  NiCd  pack 

•  PB-8  12  V  6DD  mAh  NiCd  tor  5  Wouiput  «  PB-9  72  V.  BOD 
mAh  NiCd  with  built-in  charger  *  sc-iQ  Compact  charger 

•  BC-tl  Rapid  charger  ■  BT-6  AAA  battery  case  •  DC- VPG-2V 
DC  adapter  *  HMC-2  Headset  witti  VOX  and  PTT  •  SC-  W,  15. 
16  Soft  cases  •  SMC-30/31  Speaker  m»  •  TSU-6  CTCSS 
decode  unit  *  Wfl-1  Water  resistant  bag 

KENWOOD 

KENWOOD  U.SA  CORPORATION 

2201 E.  Dominguez  St.,  Long  Beach,  CA 90810 
PO.  Box  22745,  Long  Beach,  CA  90801-5745 

Compter  service  man         "  e  a vs da  hie  for  ait  t^enwooo 
transceivers  and  most  accessories  Specifications,  teahnes, 

andp Htms  are  s r  jtyecr  f o  cha ngewtv  -on 


